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~Are Days Away 


When repairs are days away, the ma- 
chine that stays on the job—particu- 
larly if it is an air compressor—keeps 
men busy and production steady. 
Compressors installed far from sources 
of supply must be dependable. 


Ingersoll-Rand compressors are 
strong and rugged. Frames are rigid 
and well reinforced. Moving parts are 
of exceptional strength. You can de- 
pend upon an Ingersoll-Rand machine 


PRE compressors at 8000 ft. to give good service 


above sea level supplying 
air to a mine. 


INGERSOLL-RAND CO.,11 Broadway, New York City 
Branches or distributors in principal cities the world over 


For Canada Refer—Canadian Ingersoll-Rand Co., Limited 
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Dri Steel 


that stands up 


Bethlehem Supe- 
rior Hollow Drill 
Steel is made in 
the Bethlehem 
Tool Steel Plant, 
a separate, self- 
contained unit de- 
voted exclusively 
to the production 
of high grade tool 
steels. 












HOUGH the cost of drill steel is a relatively 
small item in the total cost of mining oper- 
ations it holds a commanding position and 
dominates the speed of work in the mine. Unless 
the drill steel used has the staying power to 
enable it to stand incessant vibration without 
breaking and to hold its cutting edge in the 
hardest rock it will cause losses from delay 
amounting to many times its own cost. 


In Bethlehem Superior Hollow Drill Steel you 
find in a superlative degree those qualities that 
enable drill steel to stand up to the job. In many 
mines and quarries it has reduced drill breakage 
to a negligible factor and greatly increased the 
amount of work done before repointing. 


Contributing to the high fatigue-resistance of 
Bethlehem Superior Hollow Drill Steel are 
extreme care in manufacture and the special 
heat-treated condition in which it is furnished, 
which gives it toughness and the ability to resist 
destructive vibration. 


BETHLEHEM STEEL COMPANY, General Offices: BETHLEHEM, PA. 


District Offices: New York, Boston, Philadelphia, Baltimore, Washington, Atlanta, Pittsburgh, Buffalo, Cleveland, Cincinnati, Detroit, Chicago, 
t. Louis. 


Pacific Coast Distributor: Pacific Coast Steel Corporation, San Francisco, Los Angeles, Seattle, Portland, Honolulu. 
Export Distributor: Bethlehem Steel Export Corporation, 25 Broadway, New York City. 


BETHLEHEM 


SUPERIOR 
Hollow Drill Steel 
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Copper Appears to Be 
the Goat 


OST of the arguments against the 

stabilization of copper prices have not 

been directed so much against the prin- 
ciple of stabilization as against stabilization at what is 
considered an unjustifiably high figure. The price of 
aluminum or nickel is never cited as unreasonable, 
despite the fact that neither has budged for over two 
years. But when 18c. copper is mentioned in some quar- 
ters the effect is that of a red flag in a bull pen. 

Why is 18c. considered an excessive price? Probably. 
chiefly because, since the war, the trade has become used 
to 13 or 14c. One forgets that this price existed when 
the industry was admittedly sick. It was burdened at 
first with excessive stocks of both virgin and scrap cop- 
per. Later on it suffered from idle producing capacity 
while demand was returning to normal. Producers tried 
to cut operating costs to the bone, and competed bitterly 
for business that was not sufficiently profitable to give 
investors in copper mines a fair return. 

Forget what copper sold for when undesirable condi- 

tions prevailed in the industry, and compare present prices 
with those for the pre-war period, say the ten years from 
1905 to 1914. The average was about 154c. Present 
prices are 2$c., or 18 per cent, higher. 

Arguing in the spirit of the censorious critics of 18c. 
copper: Why is lead selling at 6c.? In the pre-war 
period mentioned the average was 44c., so the current 
price is over 32 per cent higher. Iron and steel producers 
are getting $19 for what averaged $16.40 before the war. 
an increase of 16 per cent. Tin in February averaged 
close to 39c. In the ten-year pre-war interval it aver- 
aged 37c. Our commercial attaché in London should 
Investigate the real reason for the crocodile tears of the 
tin producers, with prices 5 per cent better than they 
used to be. Perhaps he can co-operate, as to method, 
with the British commercial attaché in Washington, who, 
London reports state, will be asked for a full report on 
the copper “combine.” 

Zinc, also, is said to be down to the point where no 
one can make any money, and the value of the product 
from the country’s greatest zinc-producing district has 
dropped to less than half what it was a year ago, with 
many properties closed down. And yet, zinc is only 
three-eighths of a cent lower than it averaged between 
1905 and 1914. 

In the light of these facts, does 18c. seem too high a 
price for copper? Consider, too, that commodity prices 
as a whole are more than half as high again as they were 
before the war. Some will argue that copper does not 
cost as much to produce as it did, so that comparisons 


with pre-war prices are illogical. But the advances made 
in the art of mining and treating copper ore are appli- 
cable and applied to other metals as well. Outstanding, 
of course, is flotation concentration, which has done as 
much or more for the lead-zinc producer as for the 
copper producer. 

Furthermore, the improvement in technique and the 
research to’ expand the market did not come out of a 
blue sky ; they cost money, and some small part, at least, 
of the savings should go to those who paid for them. 
Such items are not considered by those who persist on 
focusing attention on bare operating costs. 


s 
Geographical Society 
Founded in Canada 


O THE intensive mineral exploration in 
Canada during the last few years, espe- 
cially to the successful aérial prospecting 
and surveying of nothern areas formerly unmapped, may 
be chiefly attributed the inception of the Canadian Geo- 
graphical Society, which was organized recently with 
Dr. Charles Camsell, Deputy Minister of Mines for the 
Dominion, as the society’s first president. Commenting 
on the formation and functions of the new society, Dr. 
Camsell is quoted as saying that “Canada is one of the 
largest countries of the world; yet fully half of it, ex- 
clusive of the Arctic islands, is unexplored. Also, be- 
cause of its size and the great distances separating one 
part from another, even the settled portions of the 
country are not as well known to all the people of Canada 
as they should be. The Canadian Geographical Society 
1s organized not only for the purpose of advancing geo- 
graphical knowledge of the more remote parts of Canada, 
but of disseminating information on the geography, 
resources, and culture of the more settled parts. In 
other words, the object of the society is to make Canada 
known, first of all to Canadians and then to the rest 
of the world.” 

The founding of the society is certain to evoke world- 
wide approbation.. To it scientists as wel! as laymen 
will look for contributions of new knowledge similar to 
those provided by its older sister organizations, such as 
the National Geographic Society and the American Geo- 
graphical Society of the United States, and the Royal 
Geographical Society and the Royal Scottish Geographi- 
cal Society in Great Britain. The inestimable value of 
these associations, both to the countries of their origin 
and to the world at large, is recognized. Oné may an- 
ticipate that the Canadian Geographica! Society and its 
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monthly publication, The Canadian Geographical Journal, 
the first issue of which is to appear in April, will be 
accorded equal rank with the older societies. A fitting 
action on the part of the newly organized society was the 
luncheon it recently gave in honor of Mr. J. B. Tyrrell, 
economic geologist, of Toronto, on which occasion the 
Charles P. Daly gold medal of the American Geographi- 
cal Society was awarded to Mr. Tyrrell in recognition of 
his many achievements in the field of geology. Of the 
recipient, Dr. Isaiah Bowman, executive officer of the 
American society, said, “If one looks through the records 
of exploration in Canada there is one name of peculiar 
merit and distinction, that of Joseph B. Tyrrell. His 
name is known to scholars everywhere.” 

In honoring Mr. Tyrrell these two societies have ad- 
vanced the common cause of all such organizations. For 
the Canadian Geographical Society the action not only 
marks an auspicious beginning but also inspires confi- 
dence in the future activities of the society. 


$2 
Development of African Platinum 
Teaches a Lesson 


CCUMULATION of geological knowl- 
edge of mineral occurrences proceeds at 
a faster pace than is ordinarily compre- 
hended. The number of organized agencies that devote 
attention to observation, research, and recording is rela- 
tively large, and few areas escape attention. Geological 
survey organizations and individuals, both in and out 
of the business of mining, are constantly at work. As 
transportation facilities are improved, the efficiency of 
these agencies has been raised and the work has been 
speeded. Likewise, the agencies for publication are 
sufficiently numerous and efficient to make possible the 
quick dissemination of information that in former years 
would have lain fallow for considerable periods. 

One of the best examples of this modern efficiency is 
in regard to the platinum deposits of the Bushveld 
Igneous Complex, in South Africa. Recovery of os- 
miridium, a byproduct of gold production, from the gold 
ores of the Rand began about 1922. By 1928 the produc- 
tion had reached 5,670 ounces. The presence of com- 
mercial deposits was unknown until the discovery—in 
1924 in the Waterberg and Lydenburg districts and in 


1925 in the Potgietersrust and Rustenburg districts— - 


of platinum and its associated metals in a remarkable 
series of basic rocks in the Transvaal. 

The late Dr. P. A. Wagner’s book on “Platinum De- 
posits and Mines of South Africa” presents in an admir- 
able way the results of observation and research. It gives 
the facts about a new industry. Fortunately, several of 
the platinum occurrences were sufficiently extensive to 
warrant the formation of mining companies for their 
exploitation. A metallurgy was quickly developed. 
Doctor Wagner’s book indicates that intensive field stud- 
ies must have been made to determine the nature and 
extent of the deposits, which could have been done 
only by trained men. 

The important facts were speedily discovered. Some 
of the projects were unsuccessful. Control over pro- 
duction will be necessary. However, one of the prin- 
cipal considerations is the assurance that the potential 
platinum supply for the world is amply provided for 
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on the basis of existing consumption and price. Thus, 
in a few years after discovery, the new mining industry 
begins its career, but with the tremendous advantages 
of a comprehensive knowledge of the subject. Most 
significant in the laying of this foundation is the part 
played by the mining geologist. 


48 
New Uses Found for 
Bentonite and Barite 
A LTHOUGH the uses for non-metallic min- 


erals are usually considered to be limited, 

and research does not always find new 
applications for old minerals when the exigencies of pro- 
duction demand this outcome, opportunities for novel 
utilization sometimes spring, nevertheless, from unsus- 
pected sources. A case in point is the use of barite in 
boring for petroleum. Engineering and Mining Journal 
understands that an outlet has been developed for a fair 
tonnage of barite for this purpose, because of its high 
specific gravity. A fluid mud, used in drilling oil wells 
with a rotary rig, meets the ordinary requirement. But 
if excessive gas pressures develop, a fluid mud of high 
density is needed. Barite in a finely ground condition 
is used to obtain this superior density. Many other 
heavy minerals, such as magnetite, pyrite, or hematite, 
could be used instead, if available at moderate cost. How 
great the demand—actual or potential—is for heavy 
minerals for this purpose has not yet been determined, 
but the subject warrants careful investigation. 

A new application of bentonite was also recently 
announced. A Utah manufacturing foundry experienced 
difficulty in obtaining a suitable molding sand, but by 
mixing the best obtainable sand with commercial 
bentonite a suitable material was prepared. The use of 
bentonite as a conditioner, and to give strength to a 
sand for molding purposes, is new, although ordinary 
clays have been used for this purpose. Research may 
determine the composition of sand-bentonite and sand- 
clay mixtures that may prove superior to ordinary mold- 


ing sand for high-grade foundry work. 


Quicksilver Cartel 
Offers £5,000 Prize 


UICKSILVER is one of the few metals 

or mineral products the use of which has 

not expanded in the last half century. 
Annual production in recent years has averaged about 
five thousand metric tons, compared with thirty-nine 
hundred in 1890, but much of this increase apparently 
went into stocks rather than into consumption, and the 
producers are wondering what can be done to improve 
conditions. Close control of the industry has resulted 
in a satisfactory price, but to have the consuming needs 
of the world remain static is disconcerting. A few 
years ago some hope existed of a large expansion in 
demand to meet the requirements of the Emmet mercury 
boiler. Recent reports indicated that one boiler was 
still in use, that progress was being made in its devel- 
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opment, but no news of more such installations has 
appeared. If the mercury boiler ever requires a large 
amount of quicksilver, this demand is unlikely to come 
in the near future, so other outlets are being sought. 

To this end, the Mercurio Europeo, the European 
quicksilver cartel, the address of which is Place 
St. Francois, 5, Lausanne, Switzerland, is offering a 
prize of £5,000 for the discovery of a new use, to be 
patented after Jan. 1, 1930, that will absorb one thousand 
flasks in 1933, three thousand flasks in 1934, and at 
least five thousand flasks in 1935. This should prove 
sufficient incentive to cause research workers at least to 
keep quicksilver in mind. 

The unique properties of mercury, as an influence in 
expanding its scope, are apparently more of a handicap 
than an advantage. Other metals are solid. They. can 
be interchanged with each other to an infinite degree, 
with similarly infinite variations in the properties of the 
resultant alloys. Quicksilver, being a liquid, has received 
little attention from the metallurgist ; nor have the chem- 
ist and physicist done much to promote consumption. 
One hopes that the announcement of a prize will have 
a happy result: for the producers, for the prize winner, 
and for the industry to which the new use will be 
adapted. In any event, thought and initiative will have 
been stimulated to good purpose. The Mercurio Europeo 
is to be congratulated on its progressive attitude toward 


research. 
ys 


A Plea for a United States 
Court of Patent Appeals 


OEFUL is the plight of the inventor 

who finds the patent granted him the 

cause of litigation. Confronting him 
is the prospect of years of worry, during which not only 
will his income be imperilled, but, in order to secure his 
rights, he will find himself a defendant in a court in 
which the judge or judges, however learned in the law, 
are almost wholly ignorant of the scientific and tech- 
nical aspects of the case. The period of his uncertainty 
and distress will inevitably be long. The courts are 
crowded with such cases. Every patent is open to litiga- 
tion, and those with merit are almost certain to be 
infringed or contested by buccaneers of business. 

The advantages of a special court before which patent 
cases might be tried have long been recognized. Estab- 
lishment of such a court has been advocated by the 
American Bar Association. As lawyers, however, the 
sponsors of this idea have apparently been unable to 
conceive a court not composed of experts in patent law. 
Evidently they are convinced that, by due study, the 
already trained legal mind can master the science and 
technology involved in any patent case. 

To this the engineer and scientist do not agree—not 
merely because of a partisan feeling for their fellows, 
but because they know that the points involved are often 
intricate and require specialized training to discern be- 
tween them. A suggestion improving on that of the Bar 
Association—in that it proposes a special court of five 
judges, three of whom shall be permanent lawyer-judges 
and two temporary technical judges—has recently been 
proposed by Mr. William E. Greenawalt, well-known for 
his inventions, and his son, Mr. Kenneth W. Greena- 
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walt. The details of their proposal are given in a paper 
presented by them at the recent meeting of the American 
Institute of Mining and Metallurgical Engineers in New 
York. The technical judges would sit only for the dura- 
tion of the particular case, to aid in trying which they 
had been selected because of their specialized knowledge 
of the subject. The manner of their selection would be 
such as to satisfy the litigants of both sides. 

Whatever the flaws that doubtless may and will be 
picked in this proposal, it has the merit of being basically 
fair and logical. The plan suggested would be a step in 
the right direction. 


$2 
Consistency or Inconsistency 


in Estimating Ore Reserves 


, NHE contention that consistency is a “jewel” 
is based on a misconception. As a matter 
of fact, to be consistent may be incon- 

venient, contrary to nature, or against the moral order. 
The ethical obligation incumbent on a reasonable being 
to be consistent or inconsistent should rest on a rational 
interpretation of definitely established criteria. 

As an instance of illogical inconsistency, Engineering 
and Mining Journal cites the report of the manager of a 
well-known gold mine, who, in estimating the property’s 
ore reserves, prefaced his remarks thus: “The following 
estimate of ore reserves is given and in presenting these 
figures it should be remembered that in the — district 
in general, and the — mine in particular, ores are ex- 
tremely erratic in both widths and values, so that great 
care has to be exercised in any analysis made as a result 
of the estimate.” Having thus confessed that his figures 
will possess only general value, the writer suddenly turned 
right-about face, threw all caution to the winds, and 
announced that the mine had reserves of 418,877 tons, 
worth $4,727,551.53. 

Such an estimate is absurd. The weather bureau could 
with as much justice predict that the morrow would 
probably be featured by showers and that the precipitation 
would be 0.04579 inches at an average temperature of 
64.783 degrees. Precisely how the company will spend 
the 53 cents has not yet been determined, but we under- 
stand that the remainder of the amount has already been 
budgeted. 

If this one estimate errs on the side of precision, what 
is the poor public to think when a prominent Western 
silver mining company makes the astonishing revelation 
that “The development work in the mine at — during 
the year has placed in sight an ore reserve sufficient to 
assure a profitable operation of the mine for a period 
the length of which it is impossible to determine.” The 
only potent rejoinder to this bright remark is “Yes.” 
Philanthropists with leanings toward metaphysics might 
well offer a prize to the person who can winnow any sense 
out of such a statement. 

Undoubtedly, the question of ore reserves intrigues 
the stockholder, since on it he bases the value of his 
investment. Yet the history of the mining industry, if it 
imparts anything, teaches the value of caution. With 
the exception of a few deposits of remarkably regular 
occurrence and grade, no estimate is accurate until the 
last ton of ore has been extracted. Mines that have 
never had more than four or five years of ore in sight 
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have operated for decades. Under these conditions, to 
feed the stockholder meaningless pabulum or worthless 
statistics is only to deceive him. An estimate should be 
so made that it implies its general character. Digits that 
descend to fractions, even if they are preceded with the 
most cautious of reminders, lead the ignorant to expect 


more than is warranted. 


Should an Embargo on War Supplies 
Be Limited to Mineral Products? 


R itessnesure as his proposal made at Jo- 


hannesburg last summer before the British 

Association for the Advancement of Sci- 
ence, Sir Thomas Holland, in a recent address before the 
Royal Society of Arts in London, restated his suggestion 
that the nations signing the Kellogg Pact should, by way 
of enforcing peace, agree to prohibit the exportation of 
minerals to any nation violating the agreement. The 
immediate cause of Sir Thomas’ speech at Johannesburg 
was the resolution introduced last year in the United 
States Senate forbidding the export of “arms, munitions, 
instruments of war and other articles for use in war” to 
any nation violating the Kellogg Treaty. Substitution 
of “mineral products” for the quoted words, Sir Thomas 
thought, would obviate the need of deciding in time of 
war the often painful and difficult question of whether a 
shipment of commodities was intended for civil or for 
military use. 

Foremost in the speaker’s mind was doubtless the same 
idea which so strongly influences those who advocate 
the international control of minerals—that, inasmuch as 
the British Empire and the United States have within 
their borders over three-quarters of the known mineral 
resources of the globe, they possess, provided they co- 
operate, virtual control of the world’s supply of mineral 
raw materials, essential to modern civilization and to the 
conduct of a war. Unquestionably, the nations signing the 
Kellogg Pact could, by the means proposed, prevent any 
other nations from conducting a prolonged war effec- 
tively. 

Prohibition of mineral exports would not prevent a 
war from starting, inasmuch as a nation planning war 
could first accumulate stocks of needed raw materials. 
But the knowledge that these stocks could not be replen- 
ished when exhausted would undoubtedly exercise a re- 
straining effect upon any nation seeking to decide a 
dispute by resort to arms. Thus, at first thought, Sir 
Thomas’ proposal seems well conceived and deserving 
of adoption. 

But the question arises: “Why pick on the producer 
of mineral raw materials to bear the brunt of making 
nations keep the peace?” Basic as minerals are, they con- 
stitute in their raw state but one of the many kinds of 
supplies needed for waging war. And if a nation can 
secure its war supplies in already manufactured form, it 
can get along very nicely without the basic raw materials. 
The proposal made by Sir Thomas at Johannesburg to 
substitute “mineral products” for “arms, munitions, im- 
plements of war and other articles for use in war” plainly 
seems to indicate that, although he advocates an embargo 
on mineral exports, he would countenance unrestrained 
trade in munitions and supplies of all other kinds, in- 


cluding explosives. If made effective, his proposal would , 
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discriminate unfairly against the miners of all nations 
and in favor of the manufacturers. At best, it would 
fail to accomplish its intended purpose, unless supple- 
mented by other measures. 

Fairer, more logical, more effective would be to forbid 
the export of all supplies, including food, to an aggressor 
nation. No way of avoiding the making of decisions as 
to contraband can be devised, unless everything be de- 
clared such. Knowledge that this would be the penalty 
for provoking war would undoubtedly be a potent in- 


fluence for peace. 


Progress in Topographical Mapping 
Might Be Accelerated 


O THE END of June, 1929, topographical 
surveys under the direction of the United 


States Geological Survey aggregated 
1,320,939 square miles, or 43.6 per cent of the total 
area of the United States exclusive of Alaska. Map- 
ping has been completed in nine states. In four more 
states it is over three-quarters completed ; in seven addi- 
tional states it is over half completed, and in fifteen 
more states more than a quarter of their respective areas 
has been mapped. 

Necessarily, the rate at which this important work 
can be done is limited by the funds available. The 
annual report of Director George Otis Smith cites avail- 
able funds for the fiscal year ending June 30, 1929, as 
amounting to $1,389,817, of which $476,527 represents 
state co-operative funds. Twenty-six states contributed 
in 1929, the amounts ranging from $329 to $66,145. 
Engineers and assistants engaged in government topo- 
graphic mapping number 255, with 14 clerks. _ The total 
area mapped, not including resurveys, in the fiscal year 
reached 12,695 square miles at a cost of $1,297,336, 
which includes also the cost of 4,049 square miles of 
resurveys and 329 square miles of revisions. This pains- 
taking but useful work attracts no front-page comment. 
A paragraph, two pages, and a map suffice to give in 
the director’s report an adequate summary of the year’s 
results and cumulative totals. 

The work goes on steadily and conscientiously, but 
unobtrusively. To complete the remaining area of about 
1,704,000 square miles will take many years at the 
present rate. In the aggregate, like most national enter- 
prises, it will cost “a lot of money.” However, such 
maps are extremely useful, not alone to engineers but to 
many others. Their value may be estimated by the fact 
that 171,349 were sold in one recent year. This raises 
the question as to whether or not it would be good 
national policy to accelerate the rate of such mapping, 
so as more quickly to cover the most important parts of 
the remaining area. ; 

A greater degree of co-operation by the state gov- 
ernments is desirable. This should be stimulated. But 
the present rate of mapping should be increased 
only as fast as the surveying personnel can be properly 
developed; to do otherwise would increase costs and 
sacrifice the accuracy of the work. The number of engi- 
neers required should be determined, and the financing 
should be such as to insure that the organization can be 
maintained at maximum efficiency until the work is 
completed. 
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Nevada Consolidated’s Nevada Mines 





EVADA Consolidated Copper 

Company’s Nevada operations 

in the Robinson mining district, 

near Ely, started in 1907 and 
have continued since except for a shut- 
down in 1921. The entire production to 
the end of June, 1929, aggregated about 
58,000,000 tons of ore from open-pit and 
underground operations. Stripping ag- 
gregated about 44,145,000 cu.yd. for the 
same period. Ore production can be 
visualized by a cube of about 900 ft. on 
a side and stripping by a cube 1,060 ft. 
ona side. These are tremendous quanti- 
ties. Only by machinery could such 
quantities be handled. 

Stripping involves drilling, blasting, 
loading by steam shovel, and transporta- 
tion to the near-by waste dumps which 
now feature the landscape. Open-pit 
mining likewise requires drilling, blast- 
ing, and loading into trains. Under- 
ground mining necessitates the excava- 
tion of haulageways, undercut openings 
and drawing out the moving mass of 





Wedge shaft surface plant 


General view of Ruth 


George J. Young 


Associate Editor 


broken ore, loading into cars, haulage to 
shaft, hoisting, and reloading into trains. 
A standard-gage railroad connects the 
producing zone near Ruth with McGill, 
26 miles away, to which the ore is trans- 
ported. Here it is milled, the concen- 
trates are smelted, and blister copper is 
shipped. Present production is on the 
basis of 15,000 tons per day. The only 
future change in operations will be at 
the time the open pit is abandoned. 
Underground mining will then maintain 
the tonnage. 

Numerous articles have appeared 
about Nevada Consolidated and most 
phases of its operations have been cov- 
ered. However, one subject has been 
more or less neglected and will be taken 
up in this article. I refer to the me- 
chanical repair and maintenance work 
and certain general features which play 
an important part in a successful mining 
operation. Repair and maintenance fa- 
cilities have kept pace with other fea- 
tures. Both McGill and Ruth are far 
from manufacturing centers and this 
fact has had its influence in developing 
both shop and organization facilities 
that suffice for operating demands. This 
group of activities is of interest, inas- 
much as they are vital to efficient opera- 
tion and to a greater or less extent 
appear in all successful mining. 

An adequate idea of-the repair and 
maintenance work involved in the min- 
ing of 15,000 tons of ore per day is best 
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given by a summation of the equipment 
involved, for this must be properly 
serviced, repaired, and maintained in 
operating condition. About 220 men 
are employed in the shops and on work 
of this division. In other operations 
at Ruth the number employed. is 750. 
Open-pit equipment necessitates keep- 
ing eight steam shovels ready for serv- 
ice. These are worked as needed. In 
addition, one prospecting drill (Star 
24-T) is used intermittently and eleven 
Keystone drills are maintained in serv- 
ice.. Two track shifters are used on 
waste-rock dumps and a Jordan spreader 
is used elsewhere. For transportation, 
69 20-yd. steel cars and 22 18-yd. 
wooden-body cars are used for waste 
rock and for miscellaneous service, and 
four wooden-body flat cars and two steel 
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Radial drill in machine shop at McGill 





227 















Machine shop at Ruth 


flat cars. Locomotives total 21, com- 
prising one switch engine; four 80-ton, 
Class 500; five 65-ton, Class 337; five 
55-ton, Class 330, and seven 80-ton, 
Class 80. These are used in open-pit 
work and for yard and other service. 
Total units in open pit and transporta- 
tion, apart from ore transportation to 
McGill, are 135. 


The principal operating shaft at Ruth 
is the Star Pointer; auxiliary shafts are 
the Queen and Ingersoll. The Wedge 
shaft, with its surface plant, was re- 
cently completed close to the Liberty Pit 
and a new shaft, the Monitor, is being 
constructed. Both new shafts are for 
working the orebodies remaining after 
the completion of the open-pit work. 
The Star Pointer is a four-compartment 
shaft, with one cage compartment, two 
skip compartments, and one manway 
compartment. Ore skips are six-ton and 
are handled by a double-drum Nordberg 
hoist driven by a 400-hp. a.-c. motor 
with contractor control. The single- 
drum cage hoist is driven by a 200-hp. 
a.-c. motor, contactor control. This 
last is equipped with a hand-operated 
emergency brake in addition to the 
usual post brakes. The double-deck 
cage accommodates 30 men. Rope 
speeds on both hoists are 625 ft. per 
minute. 


In the compressor room are three 
150-hp. motor-generator sets, for sup- 
plying 250-volt d.-c. current for under- 
ground haulage, and two P.R.E.2 
compressors, of 3,200-cu.ft. capacity. 
operated by 550-hp. synchronous motors. 
In the same room is the repair depart- 
ment for rock drills, Tugger hoists, and 
pumps. Machine-tool equipment con- 
sists of a shaper, a drill press, a lathe, 
an emery wheel, a power hack saw, a 
centering machine, a 4-in. Landis pipe 
machine, and a combined pipe and bolt 
threader. In the drill-sharpening shop 
are a Model 50 I.R. sharpener, a Sulli- 
van oil-fired furnace, and the usual ac- 
cessories. The substation at the shaft 
contains nine water-cooled transformers, 
200 kva. each, with General Electric 
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oxide film lightning arresters, a high- 
line disconnecting switch, and S. & C. 
fuses, the high-line voltage of 40,000 
being reduced to 550 volts. The main 
switchboard provides for twelve circuits, 
each panel being of the removable truck 
type. Heating of the shaft surface plant 
is by Venturafin units supplied with 
steam from an Ideal boiler, which also 
supplies the change room. The Queen 
shaft is served by a Lidgerwood single- 
drum hoist, with 75-hp. motor and con- 
tactor control. A motor-driven re- 
versible Jeffrey fan of 100,000 cu.ft. 
capacity is also at this shaft. It is of 
the all-steel, double-inlet type, with 
multi-blade fan, and is used for primary 
exhaust. 

Underground at the Ruth mine are 
four Baldwin-Westinghouse 10-ton and 
four General Electric 10-ton mine loco- 
motives of the trolley type. Ten drop- 
bottom Sanford-Day cars are being 
used experimentally underground for 
transportation. In addition, two belt 
conveyors for loading mine cars are in 
use as well as miscellaneous small hoists. 
At the 1,000-ft. pump station of the Star 
Pointer shaft are two 300-g.p.m. high- 
speed turbine pumps with bronze water 





ends driven at 1,800 r.p.m. by 150-hp. 
a.-c. motors and one 54x10-in. triplex 
plunger pump of 150 g.p.m., 1,000-ft. 
head, acid resistant, water-end, 50-hp. 
a.-c. motor. At the Queen raise is a 
100-g.p.m., 4x9-in. triplex plunger pump, 
50-hp. motor, and at the Ingersoll shaft 
a 150-g.p.m., 54x10-in., triplex plunger 
pump, 1,000-ft. head, with 50-hp. motor. 

On sump service at the Ruth mine are 
six centrifugal pumps electrically driven 
from the trolley wire. They are equipped 
with full auto-float switches, acid- 
resistant bronze water ends, and 3-hp. 
motor, and have a capacity of 50 g.p.m. 
against a 75-ft. head. Six similar 
pumps are at the Wedge shaft. On the 
levels of the Ruth, auxiliary ventilation 
is provided by No. 4 American blowers, 
direct-driven by 3-hp. d.-c., 250-volt 
motors at 1,750 r.p.m. Each unit gives 
about 1,300 cu.ft. per minute. In addi- 
tion, six Coppus blowers of the Ventair 
type have been ordered for service at the 
Wedge and Monitor shafts. These are 
connected to 5-hp. motors to be operated 
directly from the trolley line, are of the 
portable type, and are to be used with 
Ventube. 


At the Wedge shaft the installation is 
of special interest, chiefly because it is 
one of the most recently constructed 
shaft plants and its equipment repre- 
sents the latest development. All build- 
ings are of brick and steel and as nearly 
permanent and fireproof as possible. 
Both in construction and selection of 
mechanical units, continuity of service 
and minimum repair and maintenance 
have been the important objectives. 


The steel headframe is 155 ft. from 
shaft collar to sheaves. Sheaves are 12 
ft. in diameter, with chrome-vanadium 
steel lining. Ore bins are circular in 
section, all steel, and supported by struc- 
tural steel. The shaft provides for two 
skip compartments, a large cage com- 
partment, counterbalanced, and a man- 
way compartment. The ore hoist is an 
Allis-Chalmers double-drum, with 12-ft. 
diameter drums, designed for operation 
by hand or automatically by push-button 





Steam shovel dippers and cars in repair yard at Ruth 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.5 








A 900-hp. motor, 500 volts, 


control. 
d.c., drives the drum shaft through a 


single-gear reduction. Frog-leg wind- 
ing is used in the motor, which is of 
the steel mill type. The motor-gen- 
erator and flywheel set supplying direct 
current to the hoist motor is controlled 
by an a.-c. liquid rheostat which con- 
nects to the substation through the 
switchboard. Direct-current control is 
Ward Leonard. The flywheel weighs 
22,000 Ib., is designed for full equaliza- 
tion, and rotative energy is sufficient to 
supply d.-c. current for two complete 
trips when power is off. A regular-lay 
rope 14 in. in diameter is used for the 
12-ton skips, and the hoist is equipped 
with Lilly type safety devices for limit 
travel, overwind, and overspeed. Rope 
speed is 850 ft. per minute. 

The man hoist is a single-drum Nord- 
berg using 14-in. rope and a 14-in. coun- 
terbalance cable of non-spinning con- 
struction. It is also equipped with Lilly 
safety devices. Rope speed is 800 ft. per 
minute. One interesting feature is an 
extra set of post brakes which can be 
manually operated in emergencies. The 
service post brake is operated by oil cyl- 
inder and weight. An additional accu- 
mulator is provided for supplying oil 
pressure to relieve the service brake 
when the emergency brake is to be used. 
A 200-hp. a.-c. motor with contactor con- 
trol operates the man hoist. The cage 
accommodates 72 men to the trip. 

For supplying direct current for 
underground haulage a 300-kw. motor- 
generator set is installed in the hoist 
room, a duplicate of which is to be 
installed later. Compressor capacity at 
present is represented by one P.R.E.-2 
type, Ingersoll-Rand unit of 3,800 cu.ft. 
output and driven by a 700-hp. synchro- 
nous motor, with push button across the 
line starting, and using a motor-gen- 
erator set for excitation. Compressed- 
air receivers are placed outside of the 
building and air is metered by a Bailey, 
electrically operated, fluid meter. Air 
inflow is filtered before it reaches the 
compressors. 





General machine shop at McGill 


Over the hoist section is a 20-ton 
Whiting traveling crane and over the 
shop section a 5-ton Northern crane. 
There is a tool and supply room cen- 
trally located and inclosed in wire-mesh 
fence. A shop for small mine repairs 
is equipped with a Barnes drill press, 
a 22-in. shaper, a combination bolt and 
pipe machine, emery wheels, a lathe 
20 in. x 20 ft., and an Atkins power 
hacksaw. This department repairs loco- 
motive injectors, light steam shovel 
parts, machine drills, Tuggers, and 
mechanical loaders. At one end of the 
machine shop is an electrical department 
for general motor and winding repairs. 

All of the shop, hoisting, compressor, 
and motor-generator equipment, as well 
as the main 14-panel (truck type, all 
steel) switchboard, are in a single room, 
which is heated by American Blower 
Company Ventura units receiving steam 
at 9 lb. and equipped with thermostatic 
control. Ore hoist, man hoist, com- 
pressors, shop, and total power load are 
shown by integrating meters as well as 
by graphic. 

A separate drill-sharpening shop is 
equipped with two I.R-50 sharpeners 





Heavy castings in the McGill machine shop 
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and a Sullivan oil-fired furnace. The 
main change room, which is on the sec- 
ond floor, provides for 500 men and is 
equipped with steel lockers and showers. 
Ramps avoid the use of stairways. In 
addition, there is a warehouse, an engi- 
neer’s office, a general foreman’s office, 
the timekeeper’s office, and a first-aid 
room on the first floor. Radiators of the 
ordinary type are used in the offices for 
heating, and in other places unit heaters. 
Steam is supplied by two Ideal boilers, 
one equipped with Iron Fireman stoker 
and the other used for wood burning. 
In addition two Tabasco hot-water 
heaters, 700 gal. per hour, supply hot 
water to four storage tanks, all in- 
sulated. The Webster system of direct 
return traps and air ejector is accessory 
to the heating system. Scrap wood from 
the mine and coal are used for fuel. 
Heating and hot-water systems are well 
designed and thermostatically controlled. 
Such a thoroughly worked out heating 
system at a mine plant is unusual. 

For underground haulage at the 
Wedge, 50 drop-bottom Sanford-Day 
cars have been provided as well as four 
Goodman 10-ton trolley-type locomo- 
tives. Butler shovels are used for load- 
ing in development work. Drainage is 
taken care of by two high-speed cen- 
trifugal pumps, one with acid-resistant 
water end and the other with cast iron. 
Both are 300 g.p.m. capacity against 
1,000-ft. head. They are direct-con- 
nected through a Francke flexible coup- 
ling to 150-hp. a.-c. motors of the K.T.P. 
type (550 volts, 3 phase, 60 cycles). 

The power substation at the Wedge 
shaft is of the outdoor type with two 
banks of 2,500 kva. each, a total of six 
truck-type transformers, primary at 40,- 
000 volts and secondary at 600 volts. 
Conservator tanks are provided for oil 
expansion and safety glass is used for 
any internal pressure. Wiring goes 
from secondary to conduit and thence 
to main switchboard. Primary and 
secondary disconnectors are provided at 
each transformer as well as main-line 
disconnectors. 
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Entrance to Liberty pit; Moniter shaft in midground 


The Monitor shaft is now under con- 
struction. It is a duplicate of the 
Wedge shaft: two skipways, cage, 
counterbalance, and manway compart- 
ments. The lower section of the steel 
headframe has been erected and is being 
used for sinking and shaft construction. 
It gives a vertical height of 77 ft. A 
Nordberg double-drum hoist and a 
Wellman - Seaver - Morgan single-drum 
hoist provide temporary hoisting serv- 
ice. A substation, 450-kva., 40,000- 
volt primary and 440-volt secondary, 
with booster equipment for 550-volt 
service, is installed at the shaft. For 
handling washed sand and screened 
gravel to the bins serving the concrete 
mixers, 64-hp. I.R. double-drum Tug- 
gers with scrapers are used. Concrete 
for the shaft is mixed by two }4-yd. 
mixers, each driven by a 10-hp. motor. 
Steel forms, 5 ft. high, are employed in 
placing the shaft concrete. Care is 
taken to measure aggregate, cement, and 
water accurately. 


GENERAL SHOPS AT RUTH 


Although each shaft is provided with 
a repair shop as well as drill sharpen- 
ing facilities, these shops cannot provide 
for heavy repairs such as are involved 
in steam shovels, cars, locomotives, 
churn drills, pumps, and hoists. For 
this service a group of shops is pro- 
vided at Ruth near the Star Pointer 
shaft. The forge shop is equipped with 
one “big” fire, two small fires, and a 
coke-fired furnace, an air hammer, a bolt 
heading machine, a bulldozer, one elec- 
tric welder and two acetylene welders, 
as well as miscellaneous small tools. 
The machine shop is equipped with four 
lathes, a 22-in. shaper, a power hack- 
saw, a 6-in. pipe machine, a combined 
bolt and pipe machine, an American 
lathe, two planers, a large radial drill, 
and two small drill presses. Booms, 
dipper sticks, and shovels are over- 
hauled in a central bay in the shop. The 
boiler shop is equipped with a cold saw, 
rolls for bending, a punch, an emery 
wheel, and a 400-ton wheel press. 
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A locomotive roundhouse is used for 
locomotive overhaul and a car shop for 
car repairs. The general carpenter shop 
is equipped with a planer to take up to 
16-in. material for boom sticks, saw 
tables, planers, Foley saw sharpener, 
crosscut saw, and emery wheel. At the 
Ruth mine a mine-timber framing shop 
provides specialized service. It is 
equipped with a timber framer, a wedge 
saw, a swing saw, and a dado machine. 
An electrical shop takes care of heavy 
winding and heavy motor repairs. A 
tin shop, paint shop, and salvage shop 
complete the group. The last named 
retrieves from worn-out mechanical 
equipment and materials as much usable 
material and metal as possible. But 
little is wasted, as the foundry at 
McGill affords an outlet for brass and 
metal scrap. 

Auxiliary transportation equipment 
includes three Mack dump-body trucks, 
one 24-ton, one 14-ton dump body, one 
14-ton truck body and two trailers, 
three company passenger cars, one 
Ford and one Chevrolet truck, and 
three “Twenty” Caterpillar tractors. 
Caterpillar tractors are used in con- 
struction, miscellaneous excavation, 
and ditching. An industrial 30-ton 
locomotive crane, equipped with both 
clamshell and orange-peel buckets, is 





Outdoor substation at Murry Canyon 
water-pumping plant 





also available. Garages and sheds for 
employees’ machines are _ provided. 
Fire protection, especially about the 
wooden buildings, has not been ne- 
glected. A chemical fire truck is in- 
cluded in the fire equipment. 

At Ruth, compressor room, ware- 
house, electrical shop, company com- 
missary, staff house, and garage are 
heated from a central heating plant 
equipped with an S-48 Ideal boiler. 
The compressor room contains Ven- 
turafin units and the rest of the build- 
ings are heated by direct radiation 
with thermostatic valves on all returns, 
and electric throwback traps are used 
on all condensate. The boarding house 
and general office receive heat from 
a separate heating plant. A_high- 
pressure boiler supplies steam for 
steam tables and hot water heaters in 
the boarding house. A _ heating unit 
in the basement of the clubhouse pro- 
vides for this building as well as for 
the emergency hospital and the doc- 
tors’ and nurses’ quarters. All bunk 
houses are modern and provided with 
heat, showers, wash room, and frost- 
proof sanitary equipment. Hot-water 
heaters in each bunk house serve also 
to heat the rooms. 


Domestic WatTeR Suppiy 


A new pumping unit has been in- 
stalled at Murry Canyon Springs, near 
Ely, to supply additional water to 
Ruth and the workings at Liberty Pit, 
Wedge, and Monitor. This receives 
the surplus water from the Ely water 
supply. Until recently a gravity sup- 
ply from Ward Mountain, supple- 
mented by treated mine water, served 
the same area, but additional demands 
necessitated the new plant. A _ con- 
crete sump supplies gravity flow to 
two six-stage centrifugal pumps, oper- 
ating against a 1,200-ft. head. These 
pumps are operated by 200-hp. motors 
under full automatic control and are 
300 g.p.m., 3-in. suction, 24-in. dis- 
charge, providing for 1,200-ft. head 
and 65 per cent efficiency. A chlori- 
nator, Wallace & Tiernan type, auto- 
matically feeds chlorine to the pump 
suctions. The pumping plant is elec- 
trically heated, with thermostatic con- 
trol. The substation at the pumping 
plant is a General Electric outdoor 
type with three 200-kva. transformers, 
40,000 volts primary and 550 volts 
secondary. A _ steel 8-in. pipe line, 
31,000 ft. long, connects with two steel 
reservoir tanks, each of 1,000,000-gal. 
capacity, near Ruth. Tanks are equipped 
with float switch and control circuit. 
When the tank is down the circuit is 
closed. Likewise, when the sump at the 
pumping plant fills, the float starts one 
pumr or both pumps. The pipe line for 
a length of 25,300 ft. is Taylor spiral 
weld, Toncan steel, acid-resistant, and 
is dipped and painted with P. & B. 
paint. It is in 30-, 20-, and 10-ft. 
sections joined by Dresser couplings 
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which allow a 7-deg. deflection at any 
joint. The low-pressure end of the 
pipe line is straight-welded pipe sup- 
plied by the Western Pipe Company, 
of San Francisco. Water supplied 
from Ely is purchased on a meter basis. 

The Ward Mountain supply is de- 
livered through an 8-in, pipe line, part 
of which has been in service for 21 
years. It is now being gradually re- 
placed, and some 4,000 ft. of Taylor 
spiral riveted line with Dresser cou- 
plings is now in. A dry-feed type 
chlorinator under 30-lb. pressure sup- 
plies this line. The Ward Mountain 
pipe line connects to the meter house, 
which also receives the supply from 
the tank reservoirs through an 8-in. 
welded steel line. The steel tanks are 
placed upon an 8- to 12-in. concrete 
slab. A wire-mesh fence surrounds 
the tanks and a telephone booth is pro- 
vided at the reservoir. 

From the meter house one pipe line 
extends to Copper Flat, Kimberly, and 
the Monitor . shaft. Kimberly _ re- 
ceives its requirements up to 80,000 gal. 
per day. A 6-in. water main connects 
the meter house with Ruth. Chemical 
tests for residual chlorine are made at 
regular intervals. The water system, as 
a whole, is excellently constructed and 
operated and is as near automatic as it 
can be made. 

All power, water supply, compressed 
air, heating, steam, and local transpor- 
tation service is in charge of the repair 
and maintenance department. New 
construction is also placed in this de- 
partment. Surface labor in connection 
with service and shops, including hoist- 
ing engineers, compressor men, elec- 
tricians, carpenters, and underground 
repair gangs, are a part of the de- 
partment. ° 

At Ruth, an office with clerk and 
record files is the center from which 
the work is directed. Although co- 
ordinated with mine operation, so well 
has the general plan been evolved that 
operating departments are practically 
relieved from delays that may be at- 
tributed to failure of this department 
to function properly. 


SuHops aT McGILL 


Shop and power facilities at McGiil 
are being improved. A new machine 
shop for the service of the mill has 
been completed. It is of brick and 
steel construction, steel sash, and well 
lighted. A new smelter machine shop 
has also been completed. This is of 
the same type of construction, 48x198 
_ft. in floor dimensions. A 10-ton trav- 
eling crane serves the floor area. 
Equipment includes an open-side planer 
36x36 in., a 12-in. vertical slotter, a 
24-in. shaper, 30-in. and 24-in. drill 
presses, a 5-ft. radial drill, a valve 
grinder, a double-head bolt machine, 
4 to 2 in.; a 6-in. power hack saw, 
two double emery wheels, 3x20-in. 
stones; a gear cutter, 20 to 60 in.; 


a 5-ft. boring mill, and six lathes, 20 
in. x 4 ft, 18 in. x 20 ft., 30 in. x 
12 ft., 14 in. x 6 ft. 24 in. x 8 ft. 
and 32 in. x 20 ft., with blocks to take 
up to 42 in. 

Special steel tool racks are placed 
close to each machine tool. The tool 
room is equipped with a sensitive drill, 
a Yankee drill grinder, a 14-in. x 6-ft. 
lathe, a small tool grinder, a No. 2 
milling machine, steel lockers, and steel 
shelving. A separate foreman’s office 
is provided. The building is heated by 
Hijet units with steam thermostatically 
controlled. A new boiler shop is under 
construction. 

The foundry is equipped with an 
8-mold unit ball-casting machine, a 
l-ton electric furnace, two 450-lb. oil- 
fired brass tilting furnaces, 2-ton and 
4-ton ladles, a 5-ton traveling crane, and 
a coal-fired core oven. Castings are 
made for the company’s mines, mills, 
smelters, and for the railroad. Gray- 
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has displaced the automatic .stokers 
formerly used: 

A new /7,500-kw. Allis-Chalmers. 
steam-turbine generator unit has just 
been installed to supply a.-c. current 
at 13,200 volts. Previous steam-tur- 
bine generating units with dates of 
installation are as follows: 1924, Gen- 
eral Electric 12,500-kw. unit; 1918, 
Westinghouse 3,750-kva. unit; and in 
1915 a Westinghouse 2,500-kva. unit. 
In addition there is about 2,000 hp. in 
turbo blowers and several stand-by 
steam-blowing engines. A new brick 
roaster stack, 350 ft. high, 26 ft. diam- 
eter at bottom, and 20 ft. diameter at 
top, has also been completed as well as 
a new Cottrell treater. 

The company’s dining hall at McGill 
is unusual by reason of the thorough 
way in which this feature has been 
worked out. The main dining hall, 
68x106 ft., normally accommodaets 500 
and on occasions 750. A staff dining 
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Lathe work at the McGill machine shop 


iron, steel, and alloy castings are made. 
From 6 to 7 heats per day are handled 
in the electric furnace, the total day’s 
output being from 10 to 11 tons. 
Twelve molders and helpers are em- 
ployed under a foreman. In addition, 
there is a large woodworking shop, a 
pipe and plumbing shop, a tin shop, a 
paint shop, and a garage. 

Present improvements at McGill in 
addition to the shops include a 9-mile, 
37-in. water supply line which was 
built in the shops in 10-ft. sections 
and riveted in 30-ft. lengths, dipped 
in asphalt, riveted in the field, and 
painted outside with aluminum paint. 
It serves the smelter, mill, and town 
of McGill and is capable of supplying 
3C_ sec.-ft. from Duck Creek. The 
steam boiler plant is being rehabili- 
tated. Modern boiler equipment with 
unit pulverizers for coal-dust firing 
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room, 40x34, accommodates 60 to 75.. 
The lobby or hat room is 40x38 and 
in the basement below is the wash 
room. A screened porch occupies the. 
front of the building. Flies are kept 
out by fans and are conspicuous by 
their absence. Tables seating six each 
are used. Battleship linoleum is used 
on floors. Porcelain. dishes reduce 
breakage. Kitchen equipment is cop- 
per, aluminum, and steel. In the main 
dining room is a counter upon which 
are placed several kinds of sandwiches, 
pies, and fruits. The men at break- 
fast select their own lunches, cafeteria 
fashion, and help themselves to what- 
ever they desire. This seems to be an 
effective solution of the lunch prob- 
lem. At breakfast and dinner, efficient 
waiters serve. 

The bakery is equipped with an 
Edison electric oven, a Century cake 
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mixer, a Giant dough mixer, and steel 
bread racks. A coal-fired range is 
used for general cooking. Bread slicer, 
electric doughnut frier, steam cooker, 
steam roaster, food chopper, and steam 
table are included in miscellaneous 
equipment. Three large refrigerator 
rooms, 10x8 ft., open off from the 
kitchen, one for meats, one for vege- 
tables, and one for dairy products. 
In the basement are three large refrig- 





erator reoms, one for cut-up meats, 
one for fruits, and one for storing 
meats. A 5-ton ammonia ice plant 
serves the refrigerator space and like- 
wise provides ice which is sold to 
townspeople at a nominal price. In 
the basement are storage rooms for 
groceries. 

A freight elevator serves basement 
and main floors. A carload of meat 
is received per week. All dishes are 





sterilized and are handled by dish 
washer and dish elevator. The equip- 
ment is similar to that in good hotels 
and labor-saving devices are liberally 
installed. Everything is as clean as 
in a first-class hotel. Chris Hiller is 
in charge of dining hall and dormi- 
tories. The dormitories each have 
twenty rooms, with two men in a room. 
These are steam heated and have 
showers and sanitary wash rooms. 





Combating Under- Roasting in Sulpho-Telluride 


HE deleterious effect of iron or 
its compounds in cyanide pulp has 
cropped up in studying the treatment 
of ore at the South Kalgurli Con- 
solidated, Western Australia, writes 
A. E. Paton, the company’s metal- 
lurgist. The ore is a sulpho-telluride. 
Dry crushing, roasting, fine grinding, 
and cyaniding are practiced. 
For the success of this process a 
thorough oxidation is essential. Every 
care is taken to ensure a “sweet” roast. 


After 1 hour's agitation...............++++++eee+ 
After 2 hours’ agitation...............2.+-++eeee 


After 4 hours’ agitation...........-..-++-e+eeeees 
After 5 hours’ agitation..........-.++se+eeeeeeeee 
After 6 hours’ agitation............-++++eeeeeeeee 
After 7 hours’ agitation.............--+++++e+eee> 
After 8 hours’ agitation..............-...-. ere 
Sample of solution off same agitator after filtering. . .. 


However, owing mainly to variations 
in the percentage of pyrites in the ore, 
a metallurgist sometimes finds an 
agitator, or several agitators, filled with 
a pulp of poorly roasted ore, which has 
a voracious appetite for cyanide. 

At such times residues are likely to 
rise, but it has been found that, if the 
filtering of the pulp can be delayed to 
allow bubbling a vigorous stream of 
compressed air through it for a suffi- 
cient period, the bad effect of under- 
roasting on the residue is minimized, 
if not altogether avoided. The extent 
to which such a practice can be carried, 
of course, is limited by the capacity of 
the agitation section of the plant. 


The discovery of this fact was 
naturally followed by an investigation 
into the oxygen content of the cyanide 
solutions. White’s pyrogallic method 
was not found to be satisfactory, and 
the method of Weinig & Bowen was 
used throughout. This led to the dis- 
covery that it was extremely difficult 
to get oxygen into the solution while 
in contact with the ore, and impossible 
to saturate it. On the other hand, after 
filtration had taken place, and the solu- 
tion was no longer in contact with the 
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ore, it could be saturated with oxygen 
in a few minutes. As an illustration, 
a typical test is given in the table. 

The agitation referred to is a com- 
bined mechanical and air agitation, 
involving the bubbling of 80 cu.ft. of 
free air per minute through the pulp. 
The vat contents are about 35 short 
tons of slime in a 40:60 pulp. In this 
agitator roughly 38,400 cu.ft. of free 
air was bubbled, and the oxygen con- 
tent of the solution was raised from 


Percentage of 


Temperature, Milligrams Saturation at 
Degrees C. Oxygen per Liter the Temperature 
32 0.396 oe 
33 0.40 5.8 
33 0.66 9.7 
36.5 0.64 10.0 
35.5 0.65 10.0 
37 0.924 14.6 
35 1.32 20.0 
37.5 1.25 19.9 
35 3.96 60.0 


5.7 to 20 per cent of saturation. 
Obviously, some powerful absorber of 
oxygen was present in the pulp, re- 
moving the oxygen as fast as it dis- 
solved in the solution. The same solu- 
tion, as soon as it was out of contact 
with the ore, became 60 per cent 
saturated in filtering and running down 
a launder to the storage tank. 


Several cyanicides such as a sulphides 
and sulphites are known to be present 
in the roasted ore, but an examination 
of these showed that none was suffi- 
ciently an oxygen absorber to account 
for the observed phenomena. Only when 
the effect of ferrous salts was studied 
did I realize that the presence of iron 
or its compounds in the pulp caused the 
extraordinary oxygen consumption. 

In the roasting of pyrites (FeS,) the 
first stage is the loss of one of the 
sulphur atoms and the formation of 
FeS, which is more or less completely 
converted into oxide in the complete 
roast. With a poor roast, FeS, a strong 
absorber of oxygen, is sure to be 
present. A few grams of commercial 
FeS in a Winchester bottle full of 
water was found to possess ‘the power 
of deoxygenating the water after weeks 


of continuous air bubbling. At the end 
of the period no change could be 
observed in the FeS. 

On examination, the fine metallic 
iron was found to possess the same 
oxygen absorbing properties, but in 
this case the effect of the continued 
combination with oxygen could be 
clearly seen in the reddish tinge 
gradually assumed by the iron, owing 
to the formation of ferric oxide. 

May not the injurious effect on 
cyanide consumption and_ extraction 
found to accompany the presence of 
metallic iron in cyanide pulps be due 
to this gradual decomposition, making 
possible the formation, in an inter- 
mediate stage, of a ferrous compound, 
well known to be rapidly oxygen- 
absorbing and a powerful cyanicide? 
In the presence of cyanide the red 
oxide would not be formed, but probably 
a ferrocyanide. 


In our own case, in spite of the dif- 
ficulty of inducing the absorption of 
oxygen in the pulp, the beneficiation of 
the ore and the solution of the gold 
goes on notwithstanding. Charges in 
agitators that would have given high 
residues have, after extended air treat- 
ment, been filtered with normal residue 
loss, and yet the oxygen content of the 
solution has not risen above a small 
percentage. The course of beneficiation 
can be closely followed by taking regular 
dip samples and assaying after washing. 
The presence of metallic iron in the 
pulp undoubtedly has some adverse 
effect on cyanide consumption and 
possibly on extraction. 


Mint Purchases of Silver 


During the fiscal year 1929, the United 
States Mint reports that receipts of 
purchased silver totaled 2,469,942.5 oz., 
the average cost of which was 57.5lc. 
per ounce, and the total cost, $1,420,- 
504.81. Of this amount a total of 1,509,- 
435.98 oz. was silver contained in gold 
deposits. 
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HE importance of a true and 

accurate sample becomes evi- 

dent when the sales value ot 

any substance must be based 
upon the value represented by a sample. 
In the settlement of ore sales and pur- 
chases this is particularly true. A 
sample, as here referred to, is a part of 
anything presented as evidence of the 
quality of the whole. The character- 
istics and constituents of a sample must 
be representative of the substance, or 
mass, of which it is a part. 

As independent samplers, the Utah 
Ore Sampling Company entered the 
mining field about twenty years ago. 
During its early existence it operated a 
number of plants located at various 
points, such as Park City, Tintic, and 
Murray, in the vicinity of Salt Lake 
City, Utah. In later years the advan- 
tage of centralized operations became 
evident, and Murray was chosen as the 
best point for such operations. 

Sampling-plant construction of the 
early days was of the vertical, elevator 
type, in which the building consisted of 
several floors ; the ore to be sampled was 
elevated to the top floor, and as much 
of the sampling work as possible was 
done by gravity. This resulted in rather 
tall and slender buildings, with numer- 
ous elevators. Generally, the crush- 
ing machinery was necessarily supported 
high up in the structure, which arrange- 


O. B. Hofstrand 


ment often made satisfactory operation 
difficult and resulted in a great deal of 
vibration, especially as the machinery in 
later years became heavier and more 
massive. The main objection to this 
type of construction is the use of bucket 
elevators in the sampling circuit, because 
of the difficulty encountered in cleaning 
the buckets, which must be done after 
each lot to prevent salting the sample of 
the lot following. The advantages 
gained, both in ease of clean-up and 
safer sampling control, by substituting 
belt conveyors in place of elevators for 
elevating the products, are responsible 
for the change in construction of the 
later units, to the lower and more- 
spread-out type. Heavy machinery can 
thus *be supported closer to the ground, 
resulting in cheaper and firmer founda- 
tions and elimination of vibration. 

A new unit of the Utah Ore Sampling 
Company’s plant, known as Unit “D,” 
has recently been completed, and was 
placed in service Nov. 13, 1929. It has 
a normal capacity ef 125 tons per hour, 
and is situated beside and complemen- 
tary to, Unit “C,” which began handling 
ore in June, 1925, and was described by 
Owen H. Gray in an article in Engi- 
neering and Mining Journal-Press of 


EW UNIT of Utah Ore 

Sampling Company’s plant 

at Murray, Utah, embodies 

numerous mechanical and electri- 

cal features that insure reliable 

results acceptable to the buyer as 
well as the seller of ores 


Aug. 15, 1925. Unit “C” has a capacity 
of 100 tons per hour, and was a de- 
parture from the old-style sampler in 
that conveyors were employed instead of 
elevators. It was of the low-spread-out 
type, and demonstrated its many. ad- 
vantages over the earlier type. Crush- 
ing was by six stages, and four sample 
cuts were made, resulting in a sample of 
3.2 Ib. per ton. The first reject, repre- 
senting 80 per cent of the whole, was 
at 14 in. maximum size, and made a 
desirable smelter product, which was the 
destination of the greater part of the 
ore at that time. Such of the ore as 
was shipped to flotation plants received 
further crushing there. 

Several years after the completion of 
Unit “C,” a demand developed from 
certain buyers for delivery of a finer 
product from the sampler that could ‘be 
directly fed to the fine-grinding mills of 
the flotation plants. To meet this re- 
quirement, a 4-ft. Symons cone crusher 
was installed. A reduction to %-in. in 
size was possible with this crusher and 
it provided the necessary flexibility to 
the plant demanded by this change in 
conditions. Any size from % to 14 in. 
can be delivered at will. Demand -for 
the finer product increased as the custom 
mills and smelters began to realize the 
extent of the savings in rehandling costs 
that were possible by eliminating the 


To be successful, a business must have the confidence of its clientele. Mr. Hofstrand 
@-an experienced metallurgist and designer of ore-dressing plants—describes 
here how this objective is achieved by the Utah Ore Sampling Company. 
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prima_, crushing step from their opera- 
tion and having it performed by the 
sampler, in addition to sampling. Recog- 
nizing this tendency, the Utah Ore Sam- 
pling Company undertook the erection 
ef Unit “D,” in which finer primary 
crushing was incorporated. Although 
the fineness ofthe product can be varied, 
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Fig. 1—-Flow sheet of the plant 









the general practice will be to crush to 
2 in. maximum size before sampling. 
A product of this fineness is desirable 
froma sampling standpoint, and par- 
ticularly so in sampling high-grade ores. 
Also, fewer subsequent stages of crush- 
ing and sampling are required. 

In the design and construction of Unit 
“D,” the Utah Ore Sampling Company 
has endeavored to meet all the require- 
ments of good sampling, which include 
cleanliness, proper reduction in size be- 
fore sampling, and extreme accuracy in 
cutting and handling the sample. To 
obtain the maximum efficiency in each 
of these steps, every facility has been 
supplied that will promote easy clean- 
ups and maintenance of the crushing, 
conveying, feeding, and cutting ma- 
chinery, and that will permit close ob- 





The electrically vibrated screen installation 
following No. 1 convéyor 


servation and inspection of the material 


as it passes through the plant. © Special 
attention has been, given to conveyor 
slopes, delivery of material‘to and from 
conveyors, and the mechanical cleaning 
of belts. All conveying and crushing 


No. 1 conveyor drive and magnet for the removal of tramp iron 


equipment is operated ‘by -intertocked 
electrically-driven apparatus. The build- 
ing is of reiriforced concrete construc- 
tion, and all bins, hoppers, chutes, and 
machinery supports are»of structural 
steel. The railroad track between the 
unloading hopper and the track scales 
has special features that aid in expedit- 
ing the cleanup of each lot. Facilities 
for handling the cars to and from the 
mill, and necessary track storage, are 
also provided. After the ore is sampled, 
it is loaded out in the same car in 
which it is received. The same thaw 
house, machine shop, and other acces- 
sory buildings serve both Unit “C” and 
Unit “D.” 

By referring to the flow sheet, shown 
in Fig. 1, and the elevation, in Fig. 2, 
the travel of a lot of ore through Unit 
“D” is readily comprehended. The ore 
is received in carload shipments, and 
lots may consist of one or more cars. 
After being dumped into a track hopper 
of about 75 tons’ capacity, through griz- 
zlies having. 11l-in. openings, the ore 
passes by means of a roller track gate, 
actuated through a geared handwheel, 
to a 36-in. wide steel pan conveyor 
feeder. This discharges-onto a 3-in. 
inclined stationary grizzly of special de- 
sign, which delivers: the oversize. to a 
15x24-in. jaw crusher. The. product 
from the jaw crusher joins with the 
grizzly undersize on belt conveyor No. 
1, which is equipped -with a separator 
magnet suspended over the head pulley 
for removal of tramp iron. The con- 
veyor discharges to a Traylor electri- 
cally vibrated screen, making. a #-in. 
undersize. -A  54-ft. Symons cone 
crusher reduces the oversize to } in., 
after which it joins the undersize from 
the screen on No. 2 conveyor. This 
conveyor delivers the combined product 
to No. 1 sampling machine. Here a 
20 per cent sample is cut, and the re- 
ject, amounting to 80 per cent, is passed 
direct to the reject elevator. The 20 
per cent sample is passed over a shal® 
ing feeder; which feeds it in a uniform 
stream to a pair of 36x16-in. rolls 
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No. 1 sampler, where a 20 per cent sample is cut, in background. 
Rolls and shaking feeder in foreground. 


crushing to ¥ in. This *e-in. product 
is carried by No. 3 conveyor to No. 2 
sampler, which takes a 10 per cent cut, 
the reject being carried by No. 5 con- 
veyor to the reject elevator, and the 
sample, now 2 per cent of the original 
lot, passing over another shaking feeder 
of similar design to a pair of 30x14-in. 
rolls which produce minus-10-mesh ma- 
terial. This product is moved by No. 4 
conveyor to No. 3 sampler, where a 
second 10 per cent cut is taken. The 
reject passes over No. 5 conveyor to 
the reject elevator ; the sample, now 0.2 
per cent of the original lot, or 4 lb. per 
ton, is delivered into a sample buggy, 
securely housed in a sample vault. The 
rejects from the three samplers are de- 
livered by the reject elevator to No. 6 
conveyor, which discharges the lot, 
crushed to #-in. and finer, to the load- 
ing-out or reject bin. This bin has a 
capacity of 125 tons and is so situate] 
over the loading track and scale that 
when the car is fully loaded it is in 
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CL. track hopper 
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weighing position on the scale; the ar- 
rangement permits the cars to be accu- 
rately loaded to their rated capacity. A 
moisture sample is taken from the loaded 
car immediately after it. has been 
weighed, by taking numerous uniform 
and accurate trench cuts from the cones 
formed in the car as the material is loaded. 

The sample collected in the sample 
buggy is removed to the bucking room, 
where it is further divided, dried, 
crushed, mixed, and subdivided, until a 
final sample of about 3 lb. of pulp re- 
mains. This pulp is split into six parts 
and placed in sealed packages, numbered 
and labeled, for delivery to the seller 
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and the buyer, and for the sampling 
company’s files. 

Crushing is. effected in a jaw crusher, 
cone crusher, and two sets of rolls. The 
jaw crusher is a No. 9-B, 15x24-in. 
Farrel improved machine, equipped with 
manganese-steel jaw plates and toggle 
bearings.. It is driven by a 40-hp., 900- 
r.p.m., General Electric induction motor 
through an Allis-Chalmers Texrope 
drive of nine §x§x210-in: ropes. The 
crusher operates at 250 r.p.m., the re- 
duction: being from 11 to 5 in. and finer. 
The cone crusher is a 54-ft. Symons fitted 
with. bowl and linérs for’ fine crushing 
from 5 in. maximum to # im. It has a 
capacity of 100 tons per hour to ¢ in. 
and facilities for varying thé discharge 
opening or crushed product from 14 to 
te in. ~ The cftisher is driven by a 
direct-connected 200-hp. General Elec- 
tric induction motor, which has a no- 
load speed of 514 r.p.m. that results in 
a crusher speed of about 490 r.p.m. 
under load conditions. Accessory equip- 
ment includes a high-pressure oiling sys- 
tem and an oil-cooling tank. 

Rolls used are of two sizes, the coarse 
rolls being 36x16 in., and the fine rolls 
30x14 in. Both sets are Traylor Type- 
A, heavy-duty rolls, with hand fleeting 
devices for lateral adjustment. They 
are equipped with forged chrome-steel 
shells, turned smooth inside and out. 
The 36-in. coarse rolls are driven by 
two independent motors, through Tex- 
rope drives, the live roll by a 30-hp., 
720-r.p.m., General Electric induction 
motor, through nine $x8x210-in. ropes. 
The drive of the idling roll consists of 
a 15-hp., 720-r.p.m. motor of the same 
type, operating through five {x §x210- 
in. ropes. This motor also drives the 
shaking feeder. Operating speed of the 
rolls is 75 r.p.m., and crushing is from 
3 in. to #% in. The fine rolls are driven 
by a 20-hp., 720-r.p.m., G.E. induction 
motor, through six §x§x210-in. Texropes 
from a jack shaft, which is belted to both 
rolls. The rolls operate at 75 r.p.m. and 
crush ¥s-in. material to 10 mesh and 
finer. 


Fig. 2—Elevation of Unit “D” showing 
arrangement of equipment 
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Six belt conveyors, which have been 
referred to by number in the order of 
their occurrence in the flow sheet, com- 
prise the conveying equipment of the 
plant. Conveyors Nos. 1, 2, and 6 are 
24 in. wide and carry the full hourly 
capacity of the plant. Conveyors Nos. 
3, 4, and 5 are 18 in. wide and carry 
20 per cent or less of this capacity. The 
latter three conveyors were designed in 
a uniform manner and size for conven- 
ience in maintenance, rather than as a 
result of capacity requirements. All 
conveyors have the Stephens-Adamson 
“Sacon” three-pulley 20-deg. troughing 
carriers, fitted for high-pressure lubrica- 
tion and equipped with SKF roller 
bearings, and double Timken bearings 
under the loading points. All return 
rollers are “Sacon” single-pulley rollers, 
with SKF ball bearings. Each con- 
veyor is equipped with 24-in. head and 
tail pulleys, except No. 1, which has a 
30-in. head pulley. No. 1 conveyor, on 
account of its length, has a gravity type 
take-up; the others have standard screw 
take-ups on the tail pulley. All except 
No. 6 are equipped with cleaning 
brushes and automatic drive mechanism 
for the brushes, which clean the belts 
at the discharge end and aid in pre- 
venting contamination of the sample. 
The conveyor brush outfits were fur- 
nished by the Robins Conveying Belt 
Company. Special attention was given 
to the design of the loading hoppers and 
skirting, to prevent spillage at the load- 
ing points and to permit easy access of 
the hoppers for cleanups. The belt con- 
veyors are driven by G. E. squirrel-cage 
induction motors of suitable size and 
speed, and are connected, through Foote 
spur-gear speed reducers, to give the 
proper belt speed. 

A bucket elevator lifts the rejects to 
the elevation of the loading bin. The 
elevator belt is 20 in. wide and made of 
10-ply 36-0z. duck, covered on both sides 
with 4-in. rubber. It carries 18x8x8}- 
in. AA elevator buckets, spaced 22 in. 
on centers, and runs over 48-in. and 
36-in. diameter head and tail pulleys. 





The pan feeder, grizzly, and jaw crusher 
at the head of the plant 
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Capacity of the 54-ft. cone crusher employed is 100 tons per hour, 
crushing to 3 in. from a 5 in. maximum 


respectively. The drive comprises a 30- 
hp., 900-r.p.m., G. E. induction motor, 
connected through a Foote spur-gear 
speed reducer, having a ratio of 27.65 
to 1, which gives a belt speed of about 
400 ft. per minute. A steel housing, 
supplied with removable liners at the 
proper points, incloses the elevator. For 
the convenience of the attendants, a man 
belt-elevator has been provided. This 
has a 12-in., 6-ply belt, equipped with 
step plates and hand grips. It is driven 
by a 3-hp., 1,200-r.p.m., G. E. induction 
motor, through a Foote worm-gear speed 
reducer, having a ratio 44.0 to 1, which 
results in a belt speed of 82 ft. per 
minute. 

The plant has three sample cutters 
which are identical in design, except for 
the width of the sample cutter and the 
number of cuts taken per minute. The 
20 per cent cutter is 6 in. wide, whereas 
the 10 per cent cutters are 3 in. wide. 
Manganese steel cutter lips are used. 
They may be removed readily for ad- 
justment or replacement, and are so de- 
signed that, by reversing one or more 
of them, the width of the cut may be in- 
creased by a quarter or a half on the 
3-in. size, or an increase in the cut from 
10 to 124 or 15 per cent. A consider- 
able variation in the size of the final 
sample is thus available. Each sample 
cutter is driven by a 3-hp. 1,200-r.p.m., 
G. E. induction motor, connected through 


a Foote spur-gear speed reducer, the 
ratios of which vary slightly, so that the 
cutters on the finer material cut oftener. 
The ratios for samplers 1, 2, and 3 are 
60, 54.7, and 50 to 1 respectively, and 
develop 39, 43, and 47 cuts per minute. 
These samplers, shown in Fig. 3, have 
been developed and patented by the Utah 
Ore Sampling Company. They have the 
feature of cutting at a tiniform velocity 
and in a plane at right angles to the 
stream. The cutters have a reciprocal 
motion, cutting the stream alternately 
from each side. The knife edges cut 
entirely across the stream and are sharp, 
hard, and readily inspected and renewed. 

Construction of the sampler and cut- 
ter carriage is rigid, and the carriage 
operates upon Timken roller bearings 
throughout. The reciprocal motion is 
developed by a cam, designed and con- 
structed with the maximum of care to 
obtain extreme accuracy and smoothness 
of motion, particularly during its cutting 
travel. Chutes for the sample and re- 
ject» are so-designed that they may be 
easily cleaned, relined, and interchanged, 
and so that it is impossible to contamin- 
ate the sample by material from the re- 
ject or by material hanging up from a 
previous lot. 

Three feeders are used, the first, a 
pan conveyor type, feeding from the 
track hopper to the jaw crusher, and 
the other two, of the shaking feeder 
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type, feeding the rolls. The steel pan 
conveyor type feeder is of standard but 
heavy construction and inclined 6 in. per 
foot. Previous experience having shown 
that it is desirable not only to have a 
uniform flow of material through the 
plant but also to be able to change the 
rate of flow for different types of ore 
at the will of the operator, a wide range 
of feeder speeds was provided. This 
was accomplished by connecting two 10- 
hp. slip-ring G. E. induction motors, of 
1,200 and 720 r.p.m., respectively, 
through a speed reducer having a ratio 
of 256 to 1, to the head shaft of the pan 
conveyor. By means of a grid resist- 
ance connected to the rotors of the two 
motors, the speed of each motor may be 
given a 50 per cent variation; that is, 
the high-speed motor has eighteen 
speeds between 1,160 and 580 r.p.m., and 
the slow-speed motor has 24 speeds be- 
tween 680 and 340 r.p.m. Connections 
of the motors are so arranged that only 
one motor can function at any one time. 
With this arrangement, a speed tange 
of the motors from 1,160 to 340 r.p.m. 
is obtained, which, after being reduced 
by the speed reducer ratio, results in a 
range of speed of the head shaft from 
45 to 13 r.p.m. With this range in 
speed, the conveyor will deliver, at full 
gate opening, a tonnage ranging from 
140 tons per hour at maximum speed to 
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40 tons per hour at minimum speed. 
The shaking feeders used for the two 
rolls are actuated by two eccentrics 
driven from an auxiliary belt from the 
roll drive and make 150. three-inch 
strokes per minute. 

A grizzly with an 11l-in. opening is 
used over the receiving hopper, through 
which the ore coming from the cars is 
passed. The oversize is broken up by 
hand sledges to pass this grizzly. 
Undersize from the feed is removed by 
a 3-in. grizzly placed between the pan 
conveyor and the jaw crusher. This 
grizzly is constructed entirely of man- 
ganese steel castings, and as certain 
parts become worn they can readily be 
replaced. 

A Traylor vibrating screen, making a 
#-in. undersize, removes the fines con- 
tained in the feed ahead of the Symons 
cone crusher. It is vibrated by a com- 
bination of alternating and direct cur- 
rent, simultaneously supplied to the 
magnet, with the effect that the inten- 
sity of vibration is increased. The 
amplitude or intensity of vibration is 
controlled by varying the amount of 
direct current admitted through a rheo- 
stat. Direct current is supplied by a 
small motor-generator set furnished for 
this particular service. The discharge 
from No. 1 conveyor is fed over the 
vibrating screen, after passing through 


: Fill counterweight 
A oe with enough leced to 
: balance cam 

















CL. sampling machine 


i abemietcster ' 
c D. rr No 5 S cutter 






a set of loose chains which check the 
speed of the large pieces and prevent 
spillage. A magnet, to remove tramp 
iron from the feed, mounted in an in- 
clined position over the head pulley of 
No. 1 conveyor, was furnished by the 
Electric Controller & Manufacturing 
Company. 

The track hopper gate, used to control 
the opening before the pan feeder, over- 
comes the usual difficulty of opening 
gates against heavy loads by substituting 
rolling friction of a set of rollers for 
the usual sliding friction of the ordinary 
grooved gate guides, and, further, by 
supplying a gear and pinion on a large 
free-running handwheel, giving the 
operator the advantage of greatly in- 
creased leverage. The gate on the re- 
ject bin is a slide type of special design. 

A Fairbanks-Morse track scale, of 
250,000-lb. capacity and of the latest 
improved design, is installed under the 
reject bin at a point where the cars 
may be readily moved to it. From the 
dumping point, the cars are moved to 
the scale by means of an electrical car- 
mover of the vertical capstan type, 
which, for safety reasons, is situated to 
one side and upon a slightly raised 
pedestal. This car puller was built by 
the Stephens-Adamson Manufacturing 
Company. 

The various hoppers from the jaw and 
cone crushers and the rolls have been 
carefully designed to prevent spillage 
and contamination of the sample and to 
facilitate easy and quick cleaning, re- 
lining, and renewal. A complete set 
of Yale & Towne hand-operated steel- 
plate trolleys and spur-geared chain 
blocks has been installed to facilitate 
the handling of heavy machinery. 

A unique feature of the plant is the 
arrangement employed in making the 
electrical connections of the motors driv- 
ing the crushers, conveyors, and eleva- 
tor. The motors are so interconnected 
by means of electrical relays and inter- 
locking devices that they can be started 
only in the proper sequence, which is a 
direction opposite to the direction of the 
travel of the ore. Further, should a 
motor fail for any reason, it will auto- 
matically shut down all the motors driv- 
ing the conveying machinery preceding 
the failing piece of apparatus in the flow 
scheme, and will permit the succeeding 
conveying apparatus to function, as well 


Fig. 3—General details of the sampling machines used and developed by the Utah Ore Sampling Company 
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as all the crushers. A motor failure, 
therefore, cannot cause the ore to pile 
up at the point of failure, because the 
precéding conveyors stop while the suc- 
ceeding :apparatus continues to function 
and to clean up whatever ore happens 
to be in circuit beyond the failure. The 
crushers are not .automatically stopped 
with the stopping of the conveyor, but 
merely run idle. after having discharged 
whatever happens to be in them. Hows 
ever, if any of the crusher motors stop, 
all of the conveying equipment. preced- 
ing it in the ore circuit will also stop. 

The electrical: diagram and sequence 
for manual starting and automatic -stop- 
ping is indicated.in: Fig: 4, which shows 
that the motors driving the main equip- 
ment are numbered, starting at the 
finish end of the plant, with No. 6 con- 
veyor motor as No.1, and progressing 
to the starting énd ‘of the plant, with 
the pan feeder slow-speed motor as No. 
12B. Thus, No. 1 motor must be started 
before No. 2 can be started, and No. 2 
must*be in operation before No. 3 is 
started, and so on throughout the list. 
The crusher motors can be started in- 
dependently, but the conveyor motor 
feeding them cannot be started unless 
all the conveying, feeding, 2nd crushing 
motors taking the product beyond the 
particular crusher in question are in 
motion. For example, No. 5 motor, 
driving the fine rolls, may be started 
independently if desired, but No. 6, driv- 
ing No. 3 conveyor, which feeds the 
fine rolls, cannot be started until No. 4 
motor, driving No. 4 conveyor, which 
takes the product from the fine rolls, is 
in operation; and inasmuch as No. 4 
motor cannot be started until No. 3, No. 
3 until No. 2, and No. 2 until No. 1, 
motors are operating, the fine rolls ob- 
viously cannot be fed until every piece 
of apparatus necessary to carry the fine 
roll product is in motion. This descrip- 
tion demonstrates that the failure of any 
motor must shut down all motors suc- 
ceeding it in the starting sequence, and 
those preceding it in the ore circuit. 

Motors Nos. 7A and 7B are inter- 
connected so that 7B, the 15-hp. motor 
driving the idling roll, cannot operate 
unless 7A, the 30-hp. motor driving the 
live roll, is in motion, thus preventing 
the small motor from taking an over- 
load. Motors Nos. 2, 8, and 10, driving 
the elevator, the No. 2 and No. 1 con- 
veyors respectively, are provided with 
solenoid brakes, which are applied, as 
the power goes off, to prevent the ele- 
vator and conveyors from backing up 
under load. All motor circuits are pro- 
vided with disconnecting switches, in- 
stalled between the power supply and 
the starters. The starters are equipped 
with overload and under-voltage pro- 
tection. 

All motors, except No. 9, have in- 
closed magnetic starting switches and 
push-button control for~ starting and 


' stopping. Motor No. 9, driving the 


Symons-cone crusher, is equipped with 
a hand-starting compensator. All mo- 
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tors not independently controlled have 
jog buttons, by means of which the 
motor will run independent of the se- 
quence as long as the button is held 
down. Motors 12A and 12B, the two 
motors driving the pan feeder, each 
operate through interlocked magnetic 
switches so arranged that when one 
motor is running the companion motor 
cannot be started. Each motor is pro- 
vided with a speed-regulating rheostat 
which is similarly interlocked. 

All motors are of the 440-volt, 
3-phase, 60-cycle, squirrel-cage induc- 
tion type, except motors 12A and 12B, 
operating the pan conveyor, which have 
wound rotors with slip-ring collectors. 
The magnet receives its current from 
a motor-generator set. 

All motor and lighting wiring is car- 
ried in metal conduits. The control 
switches are conveniently located on the 
west wall of the ground floor, and each 
is clearly labeled with the number of 
its motor and the name of the appa- 
ratus.the motor drives, so that an in- 
experienced. operator should make no 
mistake. The electric lighting is ample 
and arranged so that cleanups are pos- 
sible without the necessity of extensions, 
and s0 that the minimum amount of 
shadow results. 

Power is ‘supplied at 44,000 volts, 3 
phase, 60 cycles through a bank of three 
G. E.'self-cooled, Type H, outdoor trans- 
formers that step down the voltage to 
460. This substation is protected by 
fuses on the 44,000-volt primary side, 
-as well as by fuses on the low-voltage 
side. Oxide-film arresters are installed 
for lightning protection. Armored lead- 
covered cables carry the 460-volt power 
to the mill distribution center. 

The building is of reinforced concrete 
construction. Foundations for building 
and machinery have been carried down 
to a solid footing and are ample in size 
to carry their loads with a proper 
margin of safety. Steel window con- 
struction is used throughout the plant. 
The floor at the track hopper is planked 
and covered with steel sheets, the rails 
being laid upon 7x9-in. rectangular ties, 
laid skin to skin, which present a 
smooth top, easily cleaned, and at the 
same time permit the rails to be fastened 
in the standard manner. Expansion of 
the rails on each side of the scale is 
taken up by means of a pair of switch- 
points laid beside a slightly deflected 
rail. The floor on each side of the ties 
and the scale pit is smooth concrete, 
whereas the scale top is double-planked, 
leaving only the rails actuating the 
scale. 

In the main building the roof is of 
reinforced concrete, but the lower part 
of the structure, and the housing over 
the track hopper and track scale, have 
tarred felt composition roofing. Stair- 
ways and platforms are of steel con- 


struction, with treads of inverted chan-" “ 


nels filled with concrete. “All platforms 
and floor ‘openings’ have been’ equipped 








_ plained in ,the following lines, 
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with pipe hand rails of standard con- 
struction, and all belts, gears, and pul- 
leys have been provided with safety 
guards. Each switch has been inclosed. 
However, at the~time-the photographs- 
were taken from which the accompany- 
ing illustrations were made, all the 
guards had not been jnstalled. 
Construction of Unit “D” was per- 








formed by the Utah Ore Sampling Com. 
pany, of which E. G. Jensen is general 
manager. Field work was in charge of 
J. E. Parson, superintendent of con- 
struction. ~ The engiheering work, in- 
cluding mill design, detail working draw- 
ings, requisitions, and construction su- 
pervision, was conducted by the author 
of this article. 


Insuring Continuous Fan Service 


[MPELLER BLADES and parts of 
the casing of centrifugal fans, 
employed for conveying pulverized coal 
or other ingredients from the crushing 
unit to the storage bin, are subjected 
to rapid wear, with resultant high 
maintenance cost, writes J. B. Huttl 
from Salt Lake City, Utah. In the 
case of pulverized coal—a fuel so often 
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impeller blades, and the smaller, at the 
lower end of the fan, to permit removal 
of bolts or tools which may have been 
dropped by the operator during repair 
work. Blind flanges and rubber gaskets 
are used to cover the openings when the 
fan is again in operation. 

The fan casing is protected by, re- 
movable sheet-iron liners, held in place 
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Details of fan alterations that permit replacement of worn parts 
without the removal of the impeller 


preferred in power plants and smelters 
—a sudden breakdown of the fan (with 
no spare available) would result in a 
costly shutdown, the storage bins gen- 
erally having a capacity of but two to 
five hours’ fuel supply. 

To insure safe and continuous opera- 
tions, the problem can be solved by 
keeping a reserve unit in stock, or by 
the less expensive method of altering 
the fan so as to permit replacement of 
worn parts in minimum time and with- 
out dismantling the fan or removing the 
impeller. With ° the alterations ex- 
and 
illustrated in the: accompanying sketch, 
the latter method‘will insure low main- 
tenance cost and uninterrupted seryice. 
“The fifst. operation “is to cut “two 


_openings in the fan casing, the larger. to 
‘facilitate the bolting on of the néw 
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with round countersunk head bolts. 
Liner X, near the cut-off point of the 
fan, will require more frequent replace- 
ment, because of the increased velocity 
and pressure at this point. 

For theoretical reasons the sheet-iron 
blades are generally riveted to the angle 
irons of the impeller, necessitating a dis- 
mantling of the fan casing and removal 
of the impeller when .worn blades are 
to be replaced. Deformation of the 
impeller,’ caused by excessive hammet1 
blows when removing the old rivets and 
riveting on the new blades, also occurs. 
This can’ be remedied by using tight- 


: fitting. bolts amd spring washers with 


which to:bolt on the new impeller blades 
to’ the angle" irons, fn place of rivets, 


_ and by inserting a removable short- -pipe 


section at a suitable point in the suction 
line of the fan. 
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to chart is applicable to the flow 
of water through average cast-iron 
and wrought-iron pipes in fair interior 
condition. For new pipe the chart will 
show too low discharge and too high 
friction loss; hence, though the error 
is small, it is on the safe side. Knowing 
any two of the following factors—pipe 
diameter, -discharge, velocity, or feet 
head lost in friction per 1,000-ft. length 
of pipe—a straight-edge laid across the 
chart connecting the two known values 
will indicate the two unknowns, all on 
their respective scales. _ ; 

NOTE: The nominal diameter of pipe 
is not the exact internal diameter. Pro- 
vision for this is made in graduating the 
diameter scale so that for 12-in. pipe or 
smaller the nominal diameter is to be 
ased directly off the scale without fur- 
ther correction. For larger pipe, ordi- 
aary practice is to classify by the out- 
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Velocity, Feet per Second 


side diameter. Hence, in using the chart 
or large pipe, deduct from the outside 
diameter twice the thickness of the pipe 
wall to give the actual internal diam- 
eter; locate this internal diameter on 
the scale by interpolation, and align 
from this value. 

EXAMPLE: It is required to discharge 
7,500 g.p.m. through a distance of 
2,500 ft., the velocity of flow to be 
7 £.p.s. What size pipe is required and 
what will be the feet head lost in fric- 
tion? Locate 7,500 g.p.m. on the dis- 
charge scale, and 7 a on the velocity 
scale. Join by a straight-edge and read 
at the intersection 20.9 in. on the pipe 
diameter scale and 7.09 ft. head on the 
friction scale. Actual internal diameter 
needed is 20.9 in. The nearest commer- 
cial size is of 22 in. outside diameter. 
Friction head per 1,000 ft. is 7.09; there- 
fore for 2,500 ft. = 7.09 x 2.5 = 17.73 ft. 
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Electrolytic Copper From 


Copper Concentrate 
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HE production of electrolytic 

copper direct from the con- 

centrate has long been a sub- 

ject of great interest. No 
mining company can be said to be on a 
secure basis unless it can produce end 
products in metallic form, salable direct 
to the consumer. The ordinary method 
of accomplishing this usually involves 
roasting, smelting, converting, and elec- 
trolytic refining. The necessary equip- 
ment is out of the financial reach of 
all but a few of the large copper-mining 
companies, and the process presents 
metallurgical and economic difficulties if 
attempted on a small scale. 

Flotation has injected a new condition 
into copper metallurgy. Most ores can 
be more effectively concentrated by its 
use, and the concentrate is usually of a 
higher grade than that produced by 
gravity. Smelting has been somewhat 
cheapened, through flotation, both in 
regard to installation and operation. On 
the other hand, flotation also offers 
marked advantages in other forms of 
subsequent treatment, especially the 
treatment by leaching and electrolysis, 
which at present is the only possible 
rival of smelting in the treatment of 
copper concentrate, as obtained either 
from simple copper ores or from com- 
plex ores containing copper. 

Leaching and precipitation with iron, 
as applied to roasted copper concentrate, 
is out of the question. At best, it simply 
offers a method of concentration, and 
the results do not warrant the expense; 
moreover, most of the important side 
issues remain untouched. 

Leaching and electrolysis are capable 
of solving every problem on almost all 
copper concentrates. Certain funda- 
mentals must be observed to compete 
with, or to supplant, smelting. These 
are: 

First. Roasting to get a satisfactory 
extraction by leaching, comparable with 
the slag loss in smelting. 

Second. Proper control of the ferric 
iron in the electro-deposition of the 
copper from copper solutions containing 
salts of iron. 

Third. The recovery of lead and 
the precious metals, if contained in 
appreciable amounts in the copper 
concentrate. 

Complex ores carrying copper usually 
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also contain various amounts of lead, 
zinc, gold, and silver. The treatment of 
such ores must be kept in mind, as well 
as the treatment of a variety of simpler 
copper, lead, gold, and silver ores, 
frequently occurring in the same or in 
near-by mining districts. 

In the treatment of simple or complex 
ores containing copper, lead, gold, and 
silver, a copper concentrate can be made 
containing small amounts of lead and a 
portion of the gold and silver. A lead 


concentrate can also be made containing 


small amounts of copper and the remain- 
ing recoverable gold and silver. Zinc, 
if present, can be mostly eliminated as a 
zinc concentrate, or wasted with the 
tailing, but the zinc, as a rule, will not 
carry much gold or silver. 

In the treatment of such ores by 
leaching and electrolysis, the various 
steps may be considered as follows: 

Roasting—The roasting of copper 
concentrate for leaching has been given 
much attention in recent years. Con- 
siderable advance has been made, and 
the problem, for all practical purposes, 
may be considered solved. Probably the 
most interesting suggestions in this con- 
nection, aside from close regulation of 
temperature, are those of the Coolbaugh- 
Read process (U. S. patent No. 1,582,- 
347), which discloses the idea of passing 
the ore and the sulphur fume con- 
currently through the roasting furnace, 
instead of counter-currently, as is 
ordinarily done; the Fogh process 
(U. S. patent No. 1,362,408), which 
discloses the idea of preheating the ore, 
subdividing the preheated ore, and de- 
livering portions of it at different parts 
of the furnace; and the Greenawalt 
process (U. S. patent No. 1,468,806), 
which discloses the idea of double roast- 
ing and also of passing a main continu- 
ous stream of ore through the roasting 
furnace, and then, after the ore has been 
partly roasted, continuously feeding 
supplemental streams of raw sulphide 
into the main stream. The control of 
temperature in all methods of roasting 
copper concentrate for leaching is vital. 

A slight difference exists between the 
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decomposition temperature of iron 
sulphate and that of copper sulphate. 
Iron sulphate is decomposed at about 
590 deg. C, and copper sulphate at about 
653 deg. C. Theoretically, it should be 
possible to decompose iron sulphate 
without decomposing the copper sul- 
phate, but, so far, attempts in this 
direction have failed in practical ap- 
plication. If the temperature is raised 
to make the iron insoluble, both the 
water-soluble and the acid-soluble copper 
are also reduced, and this results in a 
low total extraction of the copper. 

Apparently, the best solution of the 
roasting problem for leaching is to 
roast so as to get the ultimate highest 
extraction of the copper, without par- 
ticular reference to the solubility of the 
iron, which, under the conditions, will 
always be high. As a matter of fact, no 
real objection can be raised to high 
soluble iron if the electrolysis of the 
leach copper solution is properly con- 
ducted. A high-iron electrolyte may 
even be a decided advantage if the iron 
is properly controlled. 

Leaching—The leaching of a rela- 
tively small amount of roasted copper 
concentrate, in which most of the copper 
is soluble in water, is comparatively 
simple. No elaborate plant is required, 
and no complicated system of washing 
is ordinarily necessary. The principal 
difficulty and much of the expense in 
most leaching processes are those due 
to the extra care required to get a good 
extraction of the copper and the subse- 
quent washing to recover all or almost 
all the soluble metal in the leached 
residue. With a little care in leaching, 
any desired copper solution may be ob- 
tained for the electro-deposition of the 
copper. The lead, gold, silver, the in- 
scluble copper, and a small amount of 
soluble copper remain in the leached 
residue. 

Electrolysis of the Copper Solution— 
No difficulty is experienced in depositing 
copper from pure copper sulphate 
solutions. The difficulty, in leaching 
and electrolysis, has always been to 
obtain, commercially, the pure solution, 
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or to deposit the copper from solutions 
containing salts of iron. Nor is there 
difficulty now in depositing the copper 
from copper solutions containing salts 
of iron, such as those obtained from 
leaching copper ore, provided the ferric 
iron, produced by the deposition of the 
copper, is properly controlled. If the 
iron is properly controlled, an ampere 
efficiency is obtainable closely approxi- 
mating that obtainable with pure copper 
solutions. In view of the fact that as 
small an amount as 0.25 per cent ferric 
iron has a deleterious effect on the 
current efficiency, any inefficiency from 
the minimum practically possible means 
increased cost of installation and 
operation. If the amount of ferric 
iron present is such as to decrease the 
ampere efficiency by 50 per cent, the 
electrolytic plant would have to be 
doubled for the same capacity, at 
enormous extra expense. The cost of 
operation would be correspondingly in- 


creased. In electrolyzing rich copper 
solutions containing salts of iron, the 
ferric iron does not at first make itself 
felt, but when the solution becomes 
charged with regenerated acid, in the 
presence of even a small amount of 
ferric iron, stripping the solution of its 
copper by electrolysis is difficult and 
expensive. A quarter of 1 per cent of 
ferric iron will so greatly reduce the 


efficiency of the deposition as to make 


it impracticable to impoverish the solu- 
tion to less than 1 to.0.5 per cent of 
copper by electrolysis. This necessarily 
involves chemical precipitation of the 
remaining copper in the electrolyzed 
solution. 

Chemical precipitation requires more 
than passing consideration, especially if 
metallic iron is used as the precipitant. 
If. for example, the head solution con- 
tains 6.5 per cent copper and 1.5 per 
cent free acid, and if the solution is 
stripped down to about 1.0 per cent 
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copper, the electrolyzed copper solution 
will contain at least 10 per cent free 
acid, or a portion as the ferric iron 
equivalent. The acid and ferric iron are 
almost neutralized at the expense of the 
metallic iron, in the precipitation of 
copper from electrolyzed waste solutions, 
so that metallic-iron precipitation does 
not look promising. Nor is all of the 
copper precipitated with metallic iron. 
The better way would be to subject the 
copper solution to alternate reduction 
and electrolysis, which makes it prac- 
ticable to. strip the solution to as low 
as 0.10 to 0.05 per cent copper. (U. S. 
patent No. 1,353,995.) The remaining 
small amount of copper is then prefer- 
ably precipitated with hydrogen sul- 
phide, which works as well in high-acid 
as in low-acid solutions. All the copper 
is precitated with hydrogen sulphide. 
The ferric iton produced in the de- 
position of the copper may be reduced, 
either partly or entirely, with precipi- 
tated copper sulphide, cement copper, or 
chalcocite, (U. S. patents No. 1,340,826 
and 1,345,846.) In this way the impure 
chemically precipitated copper is con- 
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verted into the pure electrolytic metal in 
the regular operation of the process, and 
the harmful ferric iron of the électrolyte 
is convetted into the harmless or berie- 
ficial ferrous iron, thus making prac- 
ticable a high current efficiency. 

The ampere efficiency of the copper 
deposition is high, whether sulphur 
dioxide from the roasting furnace, cori- 
centrated copper sulphide, or cement 
copper is used as the reducing agent for: 
the ferric iron. All factors considered, 
it has been conclusively proved during: 
months of continuous operation on a 
small scale, that 1.4 lb. of copper are 
deposited per kilowatt-hour, direct cur- 
rent “(or 0.7 kw-hr. per pound of 
copper), with the simultaneous - regen- 
eration of- from 2.0 to 3.0 Ib. of acid -per: 
pound of copper deposited, and ‘that: the 
solution. carr be -stripped electrolytically 
to'as low as 0.10°to 0.05 per cerit copper, 
in the treatment of copper coricéntrate 
containing originally 40 per cent-iron 
and .33 per cent sulphur... Assuming a 
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power cost of 1.0c. per kilowatt-hour, 
direct current, the deposition power cost 
would be 0.7c. per pound of copper 
deposited, with the simultaneous pro- 
duction, at no extra expense, of about 
2.5 lb. acid, which can advantageously 


be used in leaching oxidized ore. The 
other expenses of producing electrolytic 
copper direct from the concentrate are 
not peculiar to any leaching process and 
need not be considered. Their inclusion 
would merely confuse the main issue. 

Treatment of the Copper Leached Res- 
idue—If the concentrate contains from 
30 to 35 per cent copper,-with a corre- 
sponding amount of iron and sulphur, the 
leached residue will not weigh more than 
half of the original concentrate. Conse- 
quently the gold, silver, lead, and residuat 
copper will assay double the correspond- 
ing amount of the original concentrate. 
The leached residue, almost free from 
sulphur, will consist principally of iron 
oxide and silica. The copper-leached 
residue is filtered, and washed with only 
enough water to make up for the loss 
due principally to evaporation and dis- 
carding of foul or impoverished elec- 
trolyte. The filtered residue, without 
drying, is then mixed with the lead con- 
centrate, and the mixture is sintered. If 
geld and silver ore or concentrate is 
available, it may also be mixed with the 
sinter charge. 

The idea would be to get as nearly 
as possible a self-fluxing charge, both 
for sintering and smelting, without ap- 
preciable addition of material that does 
not contain fairly high values of some 
kind. In view of the fact that the 
leached copper concentrate residue is 
high in iron oxide and exceedingly low 
in sulphur, a desirable sinter can be 
made easily and cheaply. No difficulty 
should be experienced in smelting such 
sinter in a small lead blast furnace at a 
minimum expense. A _ sinter charge 
usually requires about 10 per cent 
moisture to get the best results in sin- 
tering. If, therefore, the wet filtered 
copper-leached residue is mixed with the 
lead concentrate, and probably with 
some gold and silver concentrate, as also 
some unsintered fines, the desired 
moisture of the mixture can be so 
regulated that drying of the leached 
residue will be unnecessary and un- 
desirable. A 36-in. lead blast furnace 
is all that would be required to cor- 
respond with a relatively large output 
of electrolytic copper. The amount of 
lead smelted would vary with the local 
conditions—from just sufficient to collect 
the precious metals into lead bullion, to 
the maximum amount that could be 
supplied. A small 36-in. lead blast 
furnace, designed with modern heat- 
insulating material and refractory brick, 
offers no particular difficulty of oper- 
ation, with a properly sintered and 
ideally fluxed charge. 

The end product of lead smelting will 
be lead bullion containing almost all of 
the gold, silver, and lead of the copper 
concentrate and the lead concentrate, 





and copper matte containing some lead 
and small amounts of the precious 
metals. This copper matte is returned 
to the copper concentrate roasting fur- 
nace to pass through another cycle. The 
only metal loss, therefore, will be in the 
slag and in the roaster and smelter 
stacks. In view of the fact that the 
leached copper concentrate is low in 
copper, the slag loss of copper will be 
correspondifgly small. The end prod- 
ucts of the metallurgical treatment are 
electrolytic copper, and lead bullion con- 
taining all of the precious metals. If 
desired, the lead bullion can be also 
refined, on a small scale, preferably by 
electrolysis. 

Several outstanding advantages are 
apparent in this treatment of a mixture 
of copper ores or of complex ores con- 
taining copper, gold, silver, and lead. 
These may be summarized as follows: 

First. Copper and lead are almost 
always in the same mining district 
having complex ores. The process 
offers a relatively simple treatment for 
such ores, as well as for ordinary copper 
ores containing rare or precious metals. 
If the copper concentrate as well as 
the lead concentrate were smelted, the 
precious metals of the ores would be 
partly in the copper matte or. blister 
copper and partly in the lead bullion. 
This complicates matters considerably. 

Second. Roasting, as previously in- 
dicated, is not always the simple process 
it is sometimes represented to be. Al- 
though it is desirable always to get the 
best practical results in roasting, a poor 
roast or a failure to get the desired ex- 
traction of copper in leaching will not 
make much difference. The copper re- 
maining in the leached residue, whether 
soluble or insoluble, as also the small 
amount of copper in the lead concen- 
trate, is recovered in the lead blast 
furnace as matte, and this matte is again 
passed through another cycle in the 
regular operation of the process. (U. S. 
patent No. 1,509,947.) Any ordinary 
good roast will therefore answer every 
purpose. : 

Third. If the copper in the leached 
residue is recovered as matte in the lead 
blast furnace, the leached residue need 
not be washed more than is necessary to 
supply the water lost in the regular 
operation of the process. Excessive 
washing to free the leached residue from 
soluble metals, and the precipitation of 
the metals from the large volume of 
dilute washwater, are two large items 
of expense in all leaching operations. 
This can be dispensed with by the 
scheme suggested. 

Fourth. Many copper mines have 
oxidized ores as well as sulphide ores. 
Most of the oxidized ore is low grade 
and will not stand much expense for 
treatment. Nevertheless, if the copper 
can be recovered at no appreciable 
acid expense, its recovery may be 
highly profitable. Assuming that a 
copper concentrate can be roasted to 
make at least 75 per cent of the 
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copper water-soluble, and at least 2 Ib. 
of acid, available for leaching, is re- 
generated per pound of copper deposited, 
therefore, in the extraction of 500 lb. 
oi copper, per ton of concentrate, from 
20 to 25 tons of oxidized ore can be 
leached per ton of concentrate, at no 
acid expense, if the consumption of the 
acid does not exceed from 50 to 60 Ib. 
per ton of oxidized ore. This tonnage 
of oxidized ore is likely to be consider- 
ably larger if the copper from the solu- 
tion obtained from leaching the oxidized 
ore is also deposited electrolytically, and 
this will usually be the case. (U. S, 
patent No. 1,483,056.) 

In the treatment of simple, mixed 
oxide-sulphide copper ore, the extra re- 
covery by initial fine grinding, flotation, 
and agitation leaching of the oxidized 
eopper from the flotation tailing will 
more than pay for the extra cost of 
fine grinding and flotation. Aside from 
the cost of grinding, large-scale leaching 
ot the oxidized concentrator tailing by 
agitation should be as cheap as or 
cheaper than leaching of the mixed ore 
by percolation. If the recovery of the 
mixed ore by percolation leaching is 85 
per cent, and the recovery by flotation 
and agitation leaching of the flotation 
tailing is 95 per cent, the extra saving 
will be about 2 lb. copper, per ton of 1 
per cent mixed copper ore. The saving 
of acid expense; the great saving of 
installation and operation effected by 
electrolyzing solutions low in ferric 
iron instead of solutions high in ferric 
iron necessary to leach the copper from 
sulphide ore; the saving effected by the 
greatly reduced metallic iron consump- 
tion for precipitating the copper from 
lean or foul solutions low in acid and 
ferric iron as compared with the pre- 
cipitation from solutions high in acid 
and ferric iron; the saving effected in 
heating the leach solution usually nec- 
essary to make ferric iron effective in 
leaching sulphide copper; and in addi- 
tion the saving effected by the greater 
simplicity of the entire operation, es- 
pecially in the electrolytic department— 
these are all deserving of more than 
passing notice. 

Fifth. Plants may be installed and 
operated in any unit. On simple copper 
concentrate, even a plant to produce as 
low as 1,000 Ib. copper a day is prac- 
ticable. Of course, as with all other in- 
stallations, the larger the plant the more 
cheaply the copper can be produced. A 
plant to produce 10,000 Ib. of electrolytic 
copper per day might. be considered a 
medium-sized unit, large enough to be 
operated advantageously. The ore, as 
mined, could be treated to give a con- 
centrate containing, say, 33.3 per cent 
copper, especially if some of the copper. 
mineral is in the form of bornite or 
chalcocite. -This-would mean about. .15 
tons of concentrate. Only a relatively 
small roasting furnace would be re- 
quired to give a relatively large output 
of _copper,- or 10,000 -Ib.--per. day. 
Similarly, the leaching equipment would 
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be reiatively small and imexpensive, as 
compared with that required for low- 
grade concentrate or original ore. The 
electrolytic department and the power 
requirements would be proportional to 
the copper deposited, irrespective of the 
source of the copper solution. The cost 
of the electrolytic plant would be about 
the same as that of an electrolytic re- 
-fining plant of the same capacity. 

In the treatment of, say, 15 tons of 33.3 
per cent copper concentrate, the roasted 
and leached concentrate will lose fully 
half its weight. If the concentrate con- 
tains 33.3 per cent copper, $5 gold, $5 
silver, and 2 per cent lead, the residue, in 
leaching, with a copper extraction of 95 
per cent, will assay about 3.36 per cent 
copper, $10 gold, $10 in silver, and 4 
per cent lead. This residue will have 
an approximate -total value of $45, 
which will leave a wide margin of profit 
and which will usually have an addi- 
tional value as a flux in lead smelting. 
The lead blast furnace can be operated 
continuously or intermittently, depending 
on local conditions and the available 
supply of lead, gold, and silver ore. 

The total cost of converting ~ the 
copper of the concentrate directly into 
the electrolytic metal, by leaching and 
electrolysis, will depend largely on the 
cost of power. Most good Diesel 
engines, on a constant continuous load, 
will now produce power at a cost of 
about lc. per kilowatt-hour. Under 
such conditions the power deposition 
ccst would be about 0.7c. per pound of 
copper deposited. Frequently, power is 
available at a cost as low as 0.5c. per 
kilowatt-hour. This would make the 
power cost 0.35c. per pound of copper. 
Occasionally power can be obtained as 
lew as 0.25c. per kilowatt-hour, in which 
case the power deposition cost would be 
0.18c. per pound of copper. The ten- 
tative selling price of power for the 
Boulder Dam Colorado River project 
is 0.163c. per kilowatt-hour. At such a 
selling price for Boulder Dam power, 
the copper metallurgy of Arizona and 
the Southwest in general will probably 
urdergo radical revision. 

The total cost of producing electro- 
lytic copper direct from the concentrate, 
not including amortization, interest, nor 
general overhead, will ordinarily be 
about 1.10 to 1.50c. per pound. Includ- 
ing interest and amortization, but not 
general overhead, which is too indefinite 
for consideration, it will ordinarily 
range from 1.75 to 2.50c. per pound of 
electrolytic copper. If credit is given 
for a portion of the expense of the re- 
covery of the lead or precious metals, 
or if the acid produced is available for 
leaching oxidized ore and credited to 
the copper, the cost will be greatly 
reduced. _ 

If the Boulder Dam power is available 
to the purchaser at 0.25c. per kilowatt- 
hour, direct current, at the mine and if 
2 Ib. acid is regenerated per pound of 
copper deposited, available for leaching 
oxidized ore, the power cost of deposit- 
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ing a pound of copper and regenerating 
2 Ib. acid would be 0.18c. And if 4 Ib. 
acid is needed to dissolve 1 lb. copper 
from the oxidized ore, the 0.18c. power 
cost will deposit a pound of electrolytic 
copper and regenerate the acid at no 
extra expense to leach 4 lb. copper from 
the oxidized ore. Assuming that the 
acid, if bought, or if manufactured by 
the regular process, costs $7.50 per ton, 
or 0.375c. per pound, the cost of 4 Ib. 
acid to leach a pound of copper from the 
oxidized ore would be 1.5c. This sum, 
at a power cost of 0.25c. per kilowatt- 
hour, would almost cover the total cost 
ot depositing 2 lb. copper and the re- 





generation of 4 lb. acid to leach a pound 
of copper from the oxidized ore; or, if 
the process is properly balanced, the 
oxidized ore could be leached at no acid 
expense. The copper solution from the 
oxidized ore could also be electrolyzed 
to deposit the copper as the pure elec- 
trolytic metal, withthe regeneration of 
an acid equivalent. 

The electrolytic . process, operated 
independently or in connection with 
smelting, as a whole, admits of wide 
variations and makes possible certain 
outstanding advantages which are essen- 
tial to the successful application of any 
metallurgical scheme. 





Transporting Drill Steel 


HEN mining operations are 

in progress a long distance 

from the main shaft, the 

moving of men, timber, and 
supplies to working places may be a 
serious problem. Ore can be trans- 
ferred from one vehicle to another with- 
out much expense, and the time of 
transit to the surface is of little im- 
portance, but not so with men and 
supplies. 

In 1928, at the North Star mine, 
Grass Valley, Calif., in order to reach 
a large proportion of the working 
places, the men were first lowered down 
a vertical shaft; they then traveled 
along a drift to an underground incline 
shaft, where they were hoisted to the 
proper level; and after considerable 
travel along this level, they finally 
reached their respective destinations. 
To lessen the cost of handling sharp 
and dull drill steel piece by piece with 
so many transfers, I devised the follow- 
ing successful system. A number of 
buckets were made out of 12-in. (out- 
side diameter) casing pipe by welding 
a bottom of #-in. plate into a section 
of the pipe cut to the dimensions shown 
in the accompanying sketch. A 52-in. 
length of pipe sufficed for two buckets. 





Bucket for 
transporting 
drill steel 


Underground 


ARTHUR B. Foote 


Each bucket was designed to carry the 
right proportion of the different lengths 
of steel used, which ranged from 1} to 
7 ft., and each held about 64 pieces of 
l-in. quarter-octagon steel. 

The drill trucks built to go on the 
cage in the vertical shaft carried four 
buckets loaded on end, whereas the 
bogie truck drill cars for the drifts 
carried eight buckets lying horizon- 
tally. Therefore the buckets had to be 
designed so that, when picked up by a 
crane, they would hang either in a 
vertical or a horizontal position. This 
was accomplished by arranging hooks 
and rings, as shown in the sketch, so 
that a loaded bucket could be made to 
balance either way by hooking or un- 
hooking the end of one chain. 

At each point where a transfer was 
made, a crane with an air hoist was 
installed to pick up and move the loaded 
buckets. A crane in the drill-sharpening 
shop also proved desirable. The hoists 
had a capacity of two tons and were 
useful in handling heavy machinery, as 
well as steel. After reaching the point 
of distribution, the buckets were un- 
loaded and set aside, later being loaded 
with dull steel for the return trip. 
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Weight Conversion 


INDUSTRY is hampered by the multiplicity of weights in use. 


Herewith is 


proposed a simple method of conversion of the commoner units, effecting 
a saving of time in calculation and insuring reasonable accuracy of result. 


G. A. Roush 


Editor, “The Mineral Industry,” Bethlehem, Pa. 


Statistics of the common metals and 

non-metals, three varieties of tons 

are in common use: the short ton 
of 2,000 Ib., the long ton of 2,240 Ib., 
and the metric ton of 2,204.6+- lb. For 
the precious metals in general the troy 
ounce and the kilogram are the usual 
units, but for gold in the United States 
the value in dollars, and in the British 
Empire the value in pounds sterling, 
are much used. And in addition to 
these, many materials that are pro- 
duced only in relatively small quanti- 
ties are given in pounds or kilograms. 

The variety of these units makes a 
considerable amount of confusion and 
inconvenience in any attempt to com- 
pare productions in various countries 
or to compile complete statistics, par- 
ticularly since there is no uniformity 
in their use. In most countries outside 
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of the United States and the British 
Empire, the metric system is used. In 
the British Empire the long ton is the 
statute ton, but in a few exceptions, 
notably Australia, South Africa, and 
Rhodesia, the short ton is the legal 
unit. In the United States the unit 
used is largely determined by trade 
usage ; iron and steel products are given 
in long tons, but most other metals 
are in short tons or pounds; the an- 
thracite industry uses the long ton, but 
the bituminous coal industry uses the 
short ton. This means that in the com- 
pilation of any comprehensive series 
of statistics, a half dozen or more 
different systems of units must be 
brought to a uniform basis before com- 
parisons may be made. The making 
of any extensive number of such 
weight conversions is a tedious process, 
even with the help of a modern cal- 


culating machine, and many who lack 
this mechanical assistance are forced 
to go through the laborious procedure 
by hand. 

Almost all of the ratios involved in 
the conversions are long; the ratio of 
the short ton to the long ton is 
2,000 :2,240, or 1:1.12, but in no 
other case is the ratio expressable in 
a short, even figure, and the accuracy 
of the result is dependent on the num- 
ber of decimals carried in the conver- 
sion factor. For example, to convert 
1,000 long tons to metric tons, one mul- 
tiplies by 1.016, but to convert 1,000,000 
long tons to metric tons without sac- 
rifice of accuracy in the result, one 
must multiply by 1.016047. The same 
result can of course be obtained by di- 
viding by the reciprocal of the ratio 
given, but unless a calculating machine 
is available, this is to be avoided, since 





Gold in Dollars to Troy Ounces 
$20.671834625323 = 1 ounce 


rons Result 
in Parts 
Million 
20. 6718346 
Divide by 20 1.0335917 
Deduct 1/30 0344531 
. 9991386 —861 
Add 1/1,100 . 0009083 
1.0000469 + 47 
Deduct 1/20,000 . 0000500 
9999969 — 3 
Add 1/300,000 . 0000033 
1.0000002 + 0.1 





Gold in Pounds Sterling to Troy Ounces 
£4.2477273 = 1 ounce 


Error in Result 
in Parts per 
Million 
4. 2477273 
Divide by 4 1.0619318 
Deduct 1/16 . 0663707 
- 9955611 — 4,440 
Add 1/200 . 0049778 
1.0005389 +539 - 
Deduct 1/2,000 . 0005003 
1.0000386 + 39 
Deduct 1/30,000. . 0000333 
: 1.0000053 + 5 
Deduct 1/200,000 - 0000050 
1.0000003 + 0.3 
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Gold in Kilograms to Dollars 
1 kilogram = $664.61448 


Error in Result 
in Parts per 
Million 
Mul by 1,000 I 000. 00000 
ti y ’ i 
rem eae 333. 33333 
666. 66667 +3,075 
Deduct 1/300 2.22222 
664. 44445 —256 
Add 1/4,000 . 16611 
664. 61056 — 6 
Add 1/150,000 . 00443 
0.8 


664. 61449 + 





Gold in Pounds Sterling to Dollars 
£1 = $4. 86656354 


Error in Result 
in Parts per 
Million 
1.0000000 
7 ly A 5, or 
tiply by _ 5.0000000 
oa divide by 2 . 
Deduct 1/40 . 1250000 
4.8750000 +1,730 
Deduct 1/600 . 0081250 
4. 8668750 + 64 
Deduct 1/15,000 0003244 
4. 8665506 — 2 
Add 1/400,000 . 0000122 
4. 8665628 — 0.2 
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Gold in Dollars to Kilograms 
$664.61448 = | kilogram 


Error in Result 
in Parts per 
Million 
664. 61448 
Add 1/2 and divide 
by 1,000 332.30724 
. 99692172 —3,090 
Add 1/300 . 00332307 
1.00024479 +245 
Deduct 1/4,000 . 00025006 
. 99999473 — 5 
Add 1/200,000 . 00000500 
. 99999973 — 0.3 





Gold in Pounds Sterling to Kilograms 
£136.546946 = | kilogram 


Error in Result 
in Parts per 
Million 
136. 546946 
Deduct 1/4 34. 136737 
And divide by 100 1.02410209 + 24,100 
Deduct 1/40 .02560255 
- 99849954 —1,500 
Add 1/600 . 00166417 
1.00016371 + 164 
Deduct 1 /6,000 . 00016669 
. 99999702 — 3 
Add 1/300,000 . 00000333 e 
1.00000035 + 0.5 








Gold in Kilograms to Pounds Sterling 
1 kilogram = £136.546946 


Error in Result 
in Parts per 
Million 
1.0000000 
am 1/3 . 3333333 
And multiply by 100 133.33333 —24,100 
Add 1/40 3.33333 
: > 136. 66666 +876" 
Deduct 1/1,100 . 12424 
136. 54242 —.17 
Add 1/30,000 . 00455 
136. 54697 + 0.2 





Metric Tons to Short Tons 
2,000 metric tons = 2,204.6223 short tons 
Error in Result 


in Parts per 
Million 
2,000. 0000 
Add 1/10 200.0000 
2, 7 0000 —2,100 
Add 1/500 4.4000 
2,204. 4000 —101 
Add 1/10,000 . 2204 
2,204. 6204 — 1 
Add 1/1,000,000 .0022 
2,204. 6226 + 0.15 





Gold in Troy Ounces to Pounds Sterling 
l ounce = £4.2477273 


Error in Result 





in Parts per 
Million 
, 1.0000000 
Multiply by 4 4.0000000 
Add 1/20 . 2000000 
4. 2000000 —11,360 
Add 1/90 . 0466667 
4. 2466667 —250 
Add 1/4,000 . 0010617 
4. 2477284 + 0.3 





Long Tons to Short Tons 
2,000 song tons = 2,240 short tons 


Error in Result 
in Parts per 
Million 
2,000.0000 
Add 1/8 250.0000 
2,250. 0000 125,000 
Deduct 1/200 11.2500 . 
2,239. 7500 —125 
Add 1/9.000 . 2488 
2,239. 9988 — 0.6 


Gold in Dollars to Pounds Sterling 
$4. 86656354 = £1 


Error in Result 
in Parts per 
Million 
4. 86656354 
Divide b . 97331271 
Add 1/4 . 02433282 
. 99764553 —2,355 
Add 1/400 00249411 
/ 1. 00013964 +140 
Deduct 1/7,000 .00014288 on 
; .99999676 - — 3 
Add 1/300,000 . 00000333 
1.00000009 + 0.1 





Short Tons to Metric Tons 
2,204,.6223 short tons = 2,000 metric tons 


Error in Result 
in Parts per 
Million 
2,204. 6223 
Deduct 1/11 200. 4202 
2,004. 2021 +2,100 
Deduct 1/500 4.0084 } : 
2,000. 1937 + 97 
Deduct 1/10,000 . 2000 
1,999. 9937 — 3 
Add 1/300,000 . 0067 
2,000. 0004 + 0.2 





Troy Ounces to Kilograms 


1 ounce = 0.03110348064 kilogram 
1,000,000 ounces = 31,103. 48064 kilograms 


Error in Result 
in Parts per 
Million 
1,000,000. 000 
Divide by 30...... 33,333. 333 
Deduct 1/15 2,222. 222 
31,111.111 +246 
Deduct 1/4,000... 7.778 
31,103. 333 — 5 
Add 1/200,000 . 156 
31,103. 489 + 0.02 





Short Tons to Long Tons 
2,240 short tons = 2,000 long tons. 


Error in Result 


in Parts per 
Million 
2,240.0000 
Deduct 1/10 224.0000 
2,016.0000 + 8,000 
Deduct 1/120 16. 8000 
1,999. 2000 —400 
Add 1/2,500 .7997 
1,999. 9997 — 0.15 





tke labor involved in a multiplication 
is less than in a division. But even in 
the simpler form by multiplication, the 
labor involved in such calculations is 
so considerable that I have been led 
to devise the accompanying group of 
“step approximations” for use when 
a calculating machine is not available. 
These conversions are all based on the 
addition or subtraction of fractions of 
the number in question, such fractions 
being of such a simple character that 
they can easily be determined by men- 
tal calculation, so that the labor in- 
volved is chiefly that of the addition 
or subtraction. The number of suc- 
cessive steps or-approximations to be 
applied is determined by the accuracy 
desired in the result, but in every case 
the time and labor required are less 
than in the application of the usual 
multiplyjng factor. 

To assist in determining the number 
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Kilograms to Troy Ounces 
31,103. 48064 kilograms = 1,000,000 ounces 
Error in Result 


in Parts per 
Million 
Multiply by 18 } 31,103. 481 
and Divide by 3 1,036,782.7 
Deduct 1/30 34,559.4 
1,002,223. 3 +2,200 
Deduct 1/400 2,505.6 
999,717.7 -—282 
Add 1/3,000 333.2 
1,000,050.9 + 51 
Deduct 1/20,000 50.0 
1,000,000. 9 + 0.9 


Metric Tons to Long Tons 
2,240 metric tons = 2,204.6223 long tons 
Error in Result 


in Parts per 
Million 
2,240. 0000 
Deduct 1/60 37.3333 
2,202. 6667 —890 
Add 1/1,100 2.0024 
2,204. 6691 + 21 
Deduct 1/50,000 .0441 
2,204. 6250 -<t.2 
Deduct 1/1,000,000 .0022 
2,204. 6228 + 0.2 





Gold in Troy Ounces to Dollars 
.l ounce = $20.67183425323 


Error in Result 
in Parts per 
Million 
1.0000000 


tiply b 
ee 7? 5 - il 20. 0000000 
ae y 100 


d 1/30 - 6666667 
20. 6666667 —258 
Add 1/4,000 . 0051667 
20. 6718334 — 0.04 





Long Tons to Metric Tons 
2,204. 6223 long tons = 2,240 metric tons 
Error in Result 


in Parts per 
Million 
2,204. 6223 
Add 1/60 36.7437 
; 2,241. 3660 +610 
Deduct 1/1,500 1.4008 
2,239. 9652 — 16 
Add 1/70,000 .0345 
2,239. 9997 — 0.1 





of successive steps required to. secure 
any desired degree of accuracy in the 
result, the approximate accuracy at- 
tained by each step is given in parts 
per million. Although production totals 
sometimes run into the hundreds of 
millions, it is doubtful if the absolute 
accuracy of the data is greater than 
one part in a million, so that the out- 
lines as given are satisfactory for all 
ordinary purposes. Should greater 
accuracy be desired, additional steps 
may be taken to fit any particular pur- 
pose. Also, with numbers less than 
a million, it is only necessary to ignore 
further steps in the scheme when the 
size of the corrections comes within 
the desired degree of accuracy. 
Methods are given for all of the 
conversions mentioned in the foregoing, 
and after becoming familiar with these 
the reader can easily devise any others 
that may be needed for his special pur- 


pose. By following these methods as 
outlined, conversions may be made with 
an accuracy better than one part in a 
thousand (0.1 per cent) in one to three 
steps, and to one part in a million in 
three to six steps, all of which are 
simpler and quicker than is the appli- 
cation of the usual conversion factors. 

The plan of building up these con- 
version methods that gives the best 
results in general application is to con- 
vert the given number into the cor- 
responding number in some other 
system of units, by adding or subtract- 
ing successive fractional corrections to 
the original number or to the result 
of the preceding step. Since a long 
ton is 2,240 lb., and a metric ton is 
2204.6223 Ib., 2,204,622.3 long tons = 
2,240,000 metric tons, and what we 
wish to do is to convert the number 
2,204,622.3 into the number 2,240,000 
by the shortest possible number of 
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Pounds to Kilograms 


1 pound = 0.45359243 kilogram 
1,000 000 pounds = 453,592.43 kilograms 


Error in Result 
in Parts per 
Million 
2 gana 
Divide 
Deduct an 45,454. 33 
454,545.45 +2,100 
Deduct 1/500 909.09 
453,636. 36 + 10 
Deduct 1/10,000 45.36 ° 
453,591.00 — 3 
Add 1/300.000 1.51 
453,592.51 + 0.2 


That is, take half and proceed as in Short Tons to 
Metric Tons. 





Kilograms to Pounds 


1 kilogram = 2. 2046223 pr 
1,000,000 ‘Kilograme = 2,204,622.3 pounds 
Double, and proceed as in Metric Tons to Short Tons. 


simple, easily determined steps. The 
procedure is as follows: 

PR ee ne er Ce eee re ee 2,204,622. 3 
Aaa Speer cack it. ots Sar ceesey nen 36,743.7 


2,241,366.0 
Deduct 1/1,500..... Sede an feeeeans 1,400.8 
2,239,965. 2 

MG V/GR Cis 50538 00s 34a Sah oa 34.5 


2,239,999.7 





This series of three simple mental 
divisions and three additions or sub- 
tractions takes the place of the much 
longer calculation involved in multiply- 
ing 2,204,622.3 by the factor 1.016047, 
and gives a result accurate to 0.14 part 
per million. The actual number of 
digits to be set down is less than half 
that required by the multiplication, and, 
owing to the simplicity of the mathe- 
matical operations, the mental work is 
reduced in even a greater proportion 
than the manual work. In all of these 
outlines the only calculations outside 
of the necessary additions and subtrac- 
tions are divisions (and occasional mul- 
tiplications) by numbers so simple that 
the operation can be performed men- 
tally, the numbers in most cases being 
less than 15. Where larger numbers 
are required, they are a multiple of 
a simple number and 10, 100, or 1,000, 
for to divide by 40, by 400, or 4,000 
it is necessary only to divide by 4, 
and then set the decimal point the 
required number of places to the left. 

It is also possible, of course, to 
devise a similar set of conversion out- 
lines in which the successive step 
changes are all based on the original 
number, instead of on the result of 
the preceding step. Fundamentally this 
method has some arguments in its 
favor, but in actual practice it nearly 
always involves as much or more labor 
than the preceding-step method, and 
therefore it is less satisfactory for 
general use, although in a few cases. 
particularly in the conversion of long 
tons to short tons, the original-number 
method is shorter. 
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For convenience in use, these calcu- 
lations may be summarized in’ the fol- 
lowing notations of the successive steps 
to be applied in the conversion of the 
weight or unit on the one side of the 
column into that on the other side of the 
column. The figures in parentheses 
after each step show the approximate 
accuracy resulting from each step, in 
parts per million. 











* Short Tons Metric Tons 
Deduct 1/11(+2,100) Add 1/10 (—2,100) 
Deduct 1/500 (+100) Add 1/500 (—10 0) 
Deduct 1/10,000(—3) Add 1/10,000 (—1) 
Add 1/300,000 (+0.2) Add a 000, 000 
(+0.15) 
Long Tons Metric Tons 
Add 1/60 (+600) Deduct 1/60 (—900) 
Deduct 1/1,500(—16) Add 1/1,100 ee 
Add 1/70,000 (—0.4) Deduct 1 50,000( +1) 
Deduct jt. ,000,000 
Pounds Kilograms 
Halve, and proceed Double, and proceed 


as in Short tons to 
Metric Tons 


as in Metric tons 
to Short Tons 





Gold in Pounds 
Sterling 

Multiply by 5, or 
Multiply by 10 and 

divide by 2 
Deduct 1/40( +1,700) 
Deduct aeaa (+70) 
Deduct 1/15,000(—2) 
Add 1/400,000(—0.2) 


Dollars 
Divide by 5 


Add 1/40 (—2.400) 
Add 1/400 (+150) 
Deduct 1/7,000 (—3) 
Add 1/300,000 (+ 0.1) 


Short Tons 97? ons 
Deduct 1/10( #3 eee) ada 7s ‘bere 

Deduct 1/120 00) Deduct 1/200 ae (95) 
Add 1/2,500 = 15) Add 1/9,000 (—0.6) 





Troy Ounces 
Divide by 30 


Deduct ae (+250) 


altipty ‘by, 

Multip % 100 and 
Divide b 

Deduct Ps0c +2, 3933 


‘Deduct 1/4,000 (—5) Deduct 1/400 (—280 
Add ose 000 Add 1/3,000 (+60) 
(+0.0 Deduct 1/20,000( +1) 





Gold Dollars Troy Ounces 
Multiple by 20, or 
Multiply by 100 and 
(+5 divide by Se 
duct 1/20,000(—-3) Add 1/30 (— 
RGa 1/300 ,000( +0. 1) Add 1/4,000 oe 04) 





Gold Dollars Kilo. 
Add 1/2 and Multiply | 1,000 and 
Divided by 1, 1,000 Deduct 4 (+3, 100) 


) 
Add 1/300 (ioe). Deduct eae coe 
Deduct 1/4,000 (— 


‘Add 1/200,000(—0. 3) a3 Vito, 900(- +0.8) 





Gold in Pounds 


Sterlin Troy Ounces 
Divide by 4 ar b - 
Deduct 1/16 (—4,500) Add 1/20 (—11,400) 
Add 1/200 (+540) Add 1/90 (—250) 
Deduct 1/2,000(+40) Add 1/4,000 (+0.3) 
Deduct 1/30,000( +5) 

Deduct 1/200,000 
(+0.3) 

Ce ee TEs 
Gold, Pounds 

Sterlin Kilograms 
Deduct gk = Add 1/3 and 
Divide by Multiply by 100 


Deduct 1y40(—-1, 500) Add 1/40 (—280 
Add 1/600 (+160) Deduct 1/1,100(—20) 
Deduct 1/6,000 oD Add 1/30, 000 (+0.2) 
Add re 000(+0.3 





Opening Drain Ditch in a Caved Drift 


T THE Honerine mine of the Com- 

bined Metals Reduction, at Bauer, 
Utah, considerable trouble was caused 
by a cave-in filling up the drain ditch in 
one of the main drifts, writes John B. 
Huttl from Salt Lake City. To insure 
safety and prevent the flooding of other 
parts of the mine necessitated the open- 
ing of the drain ditch promptly, to re- 
lieve the pressure caused by the rising 
water. 

Several methods prior to the one de- 
scribed below, including the driving of 
a large pipe horizontally through the 
long caved section of about 100 ft., by 
a crew of men, were tried and failed. 

A walking beam, onto the lower end 
of which was loosely bolted a length of 
2-in. pipe, kept in place by two clamps, 
and an old 18 x 24 in. air cylinder, 


operated: by compressed air at 100-Ib. 
pressure, were then installed in the drift 
in the manner shown in accompanying 
sketch. The high-pressure water line, 
used for fire-prevention purposes, was 
then connected into the .8-in. main air 
line, which was found to be intact. A 
long rubber hose and a valve connected 
the 8-in. high-pressure water line and 
the 2-in. pipe, held by the walking beam. 
As operations started, the sliding motion 
effected by the air cylinder and walking 
beam gradually drove the 2-in. pipe into 
the caved section. The high pressure of 
the water, acting as a hydraulic gun, 
removed all obstacles and aided opera- 
tions considerably. Adding new lengths 
of pipe as required, the procedure was 
repeated until connection with the other 
side of the drift had been effected. 


Method of opening a drainage ditch in a caved drift 
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Preparation and Resistance of 


Cement and Gypsum Plasters 


in Wet Copper Mines 


HE water in most of the mines 

in the Butte (Mont.) district 

contains a mixture of free sul- 

phuric acid and soluble sul- 
phates. Marcasite, the “white iron” of 
the miner, is oxidized by moist air to 
iron sulphate, which again is broken up 
by hydrolysis under formation of free 
sulphuric acid. The water containing 
free acid, percolating through the ore 
and country rock, reacts with a number 
of minerals to produce soluble sulphates. 
Copper ores, however, are generally in- 
soluble in cold dilute sulphuric acid; the 
copper in solution results from the oxi- 
dation of the sulphides to water-soluble 
copper sulphate. 


Portland cement will not set in water 
containing copper, but remains friable 
and porous. When mine water trickles 
through the boards of tubes and brat- 
tices it generally takes off the cement 
as fast as it can be put on. Therefore, 
mine water cannot be used to mix the 
cement, and frequently the fire crew has 
to lay long hose to get fresh water for 
relatively small jobs. 

Mine water also affects set cement, 
although not to the same extent. In 
many places cement off bulkheads and 
brattices can be crumbled with the 
fingers, exposing crystals of copper sul- 
phate underneath. On a thick piece of 
concrete work, such as a catch basin or 
a water trough, the reaction of the mine 
water with the lime formed during the 
setting of the cement precipitates con- 
siderable amounts of iron and aluminum 
hydrates, which form a protective coat- 
ing which prevents further action of the 
mine water. 

When mixed with the mine water, 
portland cement will not set. With the 
Cement Gun an unsatisfactory job re- 
sulted when the gun was discharged 
directly into the water. When it was 
possible to build up the cement on one 
side, forcing the water out ahead of 
the cement so that very little mixing 
took place, a fair result was achieved. 

In a basin, such as a sump of a fire 
door, from which the mine water cannot 
be completely removed, good results can 
frequently be obtained by mixing the 
cement outside the sump and shoveling 
it rapidly into the copper water, thus 
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T. E. Smith 


Butte, Mont. 


preventing mixing to any appreciable 
extent. The high early-strength ce- 
ments always give good results when 
handled in this manner. 

During the last year and a half I have 
been experimenting with various prod- 
ucts to find some cementing materials 
that would set under water containing 
copper or when mixed with such water 
in Butte mines. I have been successful 
in some cases, and those results that 
may be of value to others are presented 
in the following. No breaking test 
was made and nor any attempt to 
determine the chemical reactions, as the 
object was to find materials that would 
give good results in actual practice. 

Portland Cement—I assumed that the 
content of sulphates and free acid was 
the cause of the failure of cement made 
with mine water, and I first attempted 
to neutralize the acid with quicklime, 
slacked lime, air-slacked lime, and waste 
carbide picked up around the mine 
where the miners dumped their lamps. 
Waste carbide gave especially good re- 
sults, and quicklime gave results nearly 
as good. Ground limestone and air- 
slacked lime were very slow in their 
action, requiring days where the slacked 
carbide took minutes. 

When slacked carbide is mixed with 
mine water it effervesces violently for 
a few minutes; then the ebullition sub- 
sides and considerable precipitation 
takes place. In some tests the water 
was poured off the sediment and in 
some the sediment was incorporated 
with the mixture. ; 

I filled a powder box half full of the 
strongest copper-bearing water available 
and dumped in a couple of handfuls of 
slacked carbide. After the effervescence 
had subsided I added enough portland 
cement to make a mortar. With this 
mortar several tests were made as 
follows: 

1. A slab about 5x12x14 in. was 
made. This was broken two days later. 


It seemed weaker than a similar slab 
made from neat cement with pure water. 
The pieces were misplaced, and I was 
unable to find them again. 

2. A crack in a concrete bulkhead was 
covered with the mixture, and the hole 
around a test pipe through the same 
bulkhead was sealed up. These were 
examined about six weeks later and 
were found to be adhering as firmly 
as any of the other patches made 
elsewhere. 

3. The mixture was spread over a 
plank about 18 in. long and a post cov- 
ered with bark. After four weeks it 
was still adhering strongly. 


Sand screened over 30 mesh and 
through 14 mesh was mixed with port- 
land cement in the proportion of two 
parts of sand to one part of cement. 
The following tests were made with 
this mixture: 


1. Three test pats were wet with tap 
water and three with treated mine 
water. After a year and a half they 
appeared to be equally hard and to ring 
equally clear when struck with a ham- 
mer. The only way to distinguish them 
was by the color: Those made with the 
treated mine water were a little darker 
in color than those made with pure 
water. 


2. A piece of plank with a large 
number of small nails driven to within 
4 in. from the surface to act as a rein- 
forcement was plastered with the same 
mixture. This plank was thrown about 
the work shop for a year and a half, 
sometimes indoors and sometimes out 
of doors, and once it was rescued from 
a heap of rubbish that had been shoveled 
over several times. After this time it 
looked as good as ever, only two hair- 
line- cracks being visible. Compared 
with a piece of ordinary concrete it 
seemed equally hard, and the ring just 
as clear. 

In another series of tests the precipi- 
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tate was left in the treated water. Two 
slabs were made for comparison with 
another slab made with pure water. 
The slabs made with the treated mine 
water were considerably darker in color 
than the other slab and somewhat softer 
when scratched with a knife. They 
kept their shape perfectly, did not crack, 
and the edges and corners remained 
sharp. Only when scratched with a 
knife did the lower hardness become 
evident. 


Gypsum—The gypsum products have 
two qualities that make them particu- 
larly adapted to use in mine workings: 
their quick setting property and their 
chemical inertia. 

Hard wall plaster, no matter under 
what name it is sold, is not suitable for 
use in mine water. The organic matter 
used as a retarder and the hair used for 
a bond are both acted upon by the 
soluble sulphates and the free acid. 
When mixed with the mine water 
violent effervescence takes place, and 
the plaster when set is porous and soft. 

The gypsum product sold on the re- 
tail market as plaster of paris contains 
no organic retarder or hair. It is 
chemically inert and does not react with 
any of the substances found in Butte 
mine water. It is partly dehydrated 
gypsum without any additions. 

I have several times mixed plaster 
of paris with water high in copper and 
then allowed it to set under such water. 
After twenty minutes it would set suffi- 
ciently hard to bear a man’s weight 
without showing the prints of his heels. 
If mixed with pure water it would set 
in five or six minutes, even when placed 
under copper water to harden. The fol- 
lowing tests indicate the results of 
plaster of paris mixtures: 


1. Sand, screened to pass a 30-mesh 
screen, was mixed with an equal part 
of plaster of paris and made into a 
. mortar with water of high copper con- 
tent. It was plastered to a board about 
% in. thick without a bond of any sort. 
After a year’s time it was hard and 
sound. It had no cracks, showed no 
sign of loosening from the board, and 
was very hard, being only slightly in- 
ferior to some specimens made with 
portland cement. 


2. Plaster of paris was mixed with an 
equal amount of coarse sand (through 
14 mesh and on 30 mesh), made into 
a mortar, and plastered to a board with 
a bond. The plaster hardened rapidly, 
but came loose from the board in two 
days. After a year’s time it held its 
shape well and seemed hard when tried 
with a knife. It could, however, be 
crumbled to pieces too easily to be of 
any value as a seal on a brattice or 
bulkhead. 


3. Plaster of paris was mixed neat 
with water of high copper content and 
placed in a mold under the same kind 
of water for six weeks. It set rather 
slowly for a gypsum plaster, but after 
a year and a half it was still hard and 
sound, without cracking or crumbling. 
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4. One part plaster of paris and 
two parts rebound sand from the Ce- 
ment Gun were mixed in a powder box 
with water of high copper content. The 
box was then filled to the top with the 
same kind of water. In ten minutes it 
had set. After three days the box was 
broken away from the plaster, which 
had set so hard that it could hardly be 
broken with a hammer. 

All the gypsum tests, even when thor- 
oughly set, were softer than the portland 
cements. The sample made with ex- 
tremely fine sand, however, was nearly 
as hard as some of the portland 
cement tests. 

To stop a strong flow of sulphate 
water mix pure water with a sufficient 
amount of plaster of paris. Let it stand 
two or three minutes until it has started 
to set, then force it into the hole and 
hold it there for a short time. In two 
or three minutes it will have set and is 
sufficiently hard to remain in place 
against the pressure of the water. After 
it has set it will restrain a flow of 
water high enough in copper content to 
wash away a plug of portland cement. 


High Early-strength Cement—Tests 
were made with one of the quick-setting 
cements said to owe its quick-setting 
properties to the addition of calcium 
chloride, with the following results: 


1. A mortar was made with water 
containing a large amount of copper sul- 
phate and spread on a board to set. 
After four hours the samples were still 
soft. After two days they were so soft 
that they could be crumbled with the 
fingers. After two weeks they were 
still too soft to be of any use. 


2. A slab was made with pure water 
and allowed to set under water of high 
copper content. It hardened in a few 
hours. After two days it was as hard 
as a similar slab made with regular 
portland cement. 


3. A water box was made of high 
early-strength cement mixed with pure 
water. This was built into the front 
of a bulkhead to handle water high .in 
copper under pressure. It was mixed 
rather stiff in a box, then dumped into 
the forms that were full of water high 
in copper. It sank to the bottom, forc- 
ing out the sulphate water, and set hard 
in four hours. After four months’ im- 
mersion in running water of high cop- 
per content it was still hard and sound. 


Alumina Cement—Three tests were 
made with a well known brand of 
alumina cement, as follows: 


1. A test slab was made with water 
high in copper and laid on a board to 
harden. It was soft after four hours. 
After 36 hours it could still be crumbled 
with the fingers. 


2. Water high in copper was treated 
with slacked lime and the clear water 
poured off the sediment. When the 
cement was added the water effervesced 
violently for several minutes. After 36 
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hours the test slab was broken. It was 
very soft and friable and could be 
crumbled to powder with the fingers. 

3. A test slab made with pure water 
was left to harden under water high in 
copper. After 36 hours it had set com- 
pletely and was hard and sound. 

4. Alumina cement made into a thick 
mortar with pure water was plastered 
on a wall over which was pouring water 
high in copper. It set in a few minutes. 
After two weeks it was hard and sound. 
It seemed unaffected by the -copper- 
bearing water. 

Portland cement can be mixed with 
water containing copper if the acid is 
neutralized with slacked carbide. If the 
liquid is poured off the sediment the 
results are nearly as good as though 
pure water were used. 

Plaster of paris can be mixed with 
strong sulphate water and will set under 
such water without any treatment. 

The high early - strength and alumina 
cements, if mixed with pure water, will 
set hard under water of high sulphate 
content. = 


Blinking Light Shows That 


Pump Is Working 


pis THE feed pump is not within plain 
sight of the boiler-room firing aisle, 
the fireman should have some form of 
indicator or alarm to warn him when 
the pump may stop. In the Coal Brook 
power plant of the Hudson company, 
according to Coal Age, the feed pumps 
have been installed in a room some dis- 
tance from the center of the boiler aisle, 
where a signal light is used to indicate 





Pump plunger makes in electric 


contact 
light circuit 


feed-pump operation. This light blinks 
on for a half second or so at the end of 
each stroke of the plunger pump. 

The contactor on one of the pumps is 
shown in accompanying illustration. A 
fiber knob B mounted on a strap A 
which is fastened to the end of the 
plunger engages the switch. The latter 
consists of a brass wire spring C, the 
free end of which normally stands a 
short distance away from contact clip 
D, but is forced into contact with it by 
the movement of B. 
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‘Tapping a New Gold Field 


of Potential Importance 


An Interview with L. A. Decoto 


ECENTLY L. A. Decoto, of Oak- 
land, Calif., returned from more 
than a year’s work in the new 
gold districts in the Territory of 

New Guinea. Mr. Decoto is a mining 
graduate of the University of California 
and has specialized in gold mining, both 
lode and placer. He has made numerous 
reports and examined many mining 
properties on gold-bearing rivers, from 
Alaska to Tierra del Fuego. He spent 
several years in Colombia, where he had 
charge of the equipping of the Pato 
Mines property. On Mr. Decoto’s re- 
turn from New Guinea he was inter- 
viewed by one of our staff, and gave 
the following information about his ex- 
periences and work in this interesting 
region: 

The Territory of New Guinea, for- 
merly German New Guinea, is a part 
of one of the largest islands of the world, 
lying southeast of the Philippines and 
immediately north of Australia. The 
country is rugged. Mountain ranges 
reach altitudes of from 7,000 to 11,000 
ft. A dense jungle growth covers the 
greater part, except for large areas 
where a coarse species of grass grows 
to a height of 5 or 6 ft. 

The Edie Creek and Bulolo gold- 
bearing areas are 
about 35 miles in a 
direct line from the 
coast and are on the 
large peninsula that 
extends southeasterly 
from the principal 
portion of the island. 
The nearest port is 
Salamoa, which is 
fourteen to nineteen 
days by steamer from 
Sydney, Australia, de- 
pending upon whether 
the direct or circuit- 
ous route is taken. 
These alternate at 
three-week intervals. 
From Salamoa to the 
gold area is a seven 
days’ walk. An al- 
ternate route is to 
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cross the Huon Gulf, 20 miles, by 
launch, to Lae, a three-hour trip, and 
then by airplane to Wau, about 50 min- 
utes. Nearly all freight and passengers 
are handled by airplanes, as no road 
is available. However. the government 
has commenced the construction of a 
road, and 25 miles of the 90 miles nec- 
essary has been constructed. Guiana 
Airways, Ltd., has in service two Junk- 
ers airplanes capable of carrying 1,800 





Sketch map showing situation of the new gold field on the island 
of New Guinea : 


lb. each and has ordered another air- 
plane of the same type. The company 
has a good machine shop, a spare en- 
gine, and a Moth plane. Two other 
companies have each a plane. Enough 
business prevails at present to keep all 
of the flying equipment in service. As 
many as six trips a day are made. On 
going to the fields, the airplanes fly 
around the mountains, but in doing so 
reach an altitude of 7,000 ft. On the 
return trip they fly over the mountains, 
attaining an altitude of 11,000 ft. The 
principal company employs two good 
pilots, two mechanicians, a bookkeeper, 
several helpers, and 25 to 30 natives. 

Wau is at the lower end of the quartz 
field and near the center of the alluvial 
area. Freight from Salamoa to Wau is 
18c. per pound and passenger fare $25 
each way. The gold fields can also be 
reached via Cairns, on Trinity Bay, in 
northeastern Queensland, Australia, and 
Port Moresby, on the coast of British 
New Guinea, but by this route airplane 
connections are uncertain. As the gold 
fields are in the “uncontrolled area,” 
anyone entering them must not only 
have his passport in order, but must also 
have a typhoid inoculation certificate. 
He must also secure permission to enter 
the uncontrolled area 
and must put up a 
bond of £50 to insure 
payment of bills. Both 
mining and firearms 
permits are necessary. 
These are issued by 
the patrol officer at 
Salamoa. Claims or 
“leases” are “pegged” 
and then by register- 
ing them at the near- 
est mining warden’s 
office and paying the 
first year’s tax and 
surveyor’s fees, a lease 
to the ground is given. 
This entitles the re- 
cipient to work the 
ground, A 5 per cent 
gross royalty is paid 
to the government. 
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Profile of Salamoa-Waw Trail 


Sketch map of the Edie Creek and 
existing and proposed 


The property which I examined was 
under option to Placer Development, 
Ltd., from Guinea Gold, N. L. Placer 
Development, Ltd., was organized as an 
exploration company about four years 
ago, and is controlled by directors in 
Vancouver, B. C.; Sydney, Australia; 
and San Francisco. My own work con- 
sisted of putting down 118 churn-drill 
holes and six shafts, washing the gravel 
excavated, and determining the gold 
content. The results are given in a re- 
cent report. The total yardage was 
40,000,000 cu.yd., average depth 22 ft., 
and average recoverable gold 50c. per 
cubic yard. The gold is worth about 
$13.50 per ounce. 

The dredging property, boundary 
lines of which are shown on the accom- 
panying sketch map, is on the Bulolo 
River at an altitude of 2,250 ft. The 
climate is fairly good, but there is some 
malaria. Living conditions are toler- 
able. Vegetables grow exceedingly 
well; no fresh meat is obtainable except 
by hunting. However, wild pigeons, 
bush turkeys, wallabies, and wild hogs 
are plentiful. Before machinery can be 
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Bulolo gold mining district and the 
transportation facilities 


brought in roads must be built. No 
great difficulty is anticipated in their 
construction. Several rivers must be 
crossed; one, the Markham, is fairly 
large. The government will probably 
build a portion of the road, in addition 
to the 25 miles already constructed. No 
difficulties are experienced with the na- 
tives. Possibly some danger prevails in 
the interior, and travel there should be 
undertaken only with a fairly well- 
equipped party. I used native labor and 
experienced no difficulty. The natives 
are still in the Stone Age period of de- 
velopment and most of them are canni- 
bals. Many different tribes and lan- 
guages are encountered. On my work- 
ing crews I had men from eight differ- 
ent tribes, but they worked better to- 
gether than would have the same num- 
ber of whites. Natives are paid by the 
month and are given food and medical 
attention. 

The first discovery in the Bulolo field 
was made on Koranga Creek, which 
was worked for a year or so before Edie 
Creek was discovered by a party of 
whites that had been prospecting along 
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the Bulolo River with little success. 
As the story goes, this party was about 
to turn back when one of them decided 
to send one of his black boys up Edie 
Creek as a last resort. The boy was 
gone for a few days and then returned 
with a number of gold nuggets. The 
whole party left at once for the scene, 
and the rush was on. About $6,000,000 
has been taken out by the crudest hand 
methods, the natives doing practicaily 
all of the work. Edie Creek alluvials 
were rich, but limited in quantity. The 
gold was coarse, and, as a large per- 
centage of quartz was associated with 
much of the gold, prospecting for gold 
lodes was undertaken. Several promis- 
ing quartz veins were found and located. 
On only one, the Day Dawn, was much 
work done. A tunnel exposed a vein 3 
to 6 ft. in width, with 260 ft. of backs 
averaging about $25 per ton. Some of 
the other veins have excellent surface 
showings, but at the time of my visit 
no depth had been obtained. This area 
is at an altitude of 6,500 to 7,000 ft., 
near Wau. On the opposite side of the 
mountain, at an altitude of 3,500 ft., sev- 
eral veins of greater width have been 
discovered. One is claimed to be 50 to 
300 ft. wide, with an average value of 
$15 per ton. No depth has been ob- 
tained, but a shaft is being sunk. The 
vein outcrops in this area are associated 
with manganese oxides. Development 
is now in progress by the New Guinea 
Goldfields, Ltd., a subsidiary of the 
Mining Trust. The lode region, al- 
though new and to a great extent unde- 
veloped, has surface exposures that give 
promise of the area developing into an 
important gold-producing district. 


Safety Work in Mining at 
Depth in Kirkland Lake 


= i of the large unused drifts in 
the Kirkland Lake Gold property, 
at Kirkland Lake, Ont., have been con- 
verted into refuge stations in accordance 
with the recommendation of the U. S. 
Bureau of Mines, states J. B. Tyrrell, 
managing director of the company. In 
case of danger the miners can take 
refuge in them. These stations are sup- 
plied with food, water, and light; are 
furnished with comfortable benches; and 
the doors are fire and gas proof. They 
are large enough to provide a livable 
supply of air for the entire working 
force of the mine for from two to four 
weeks. The men are trained to go to 
them in case of danger and wait until 
they are told that they can come out in 
safety, rather than to attempt a personal 
stampede that is usually disastrous. 
Mining at a depth of 4,000 ft. in this 
property, the deepest on the Kirkland 
Lake main break, is not expected to 
present great obstacles. An efficient 
system of ventilation has been adopted, 
effective to the bottom level of the mine. 


251 





| 





Chromium, 


Nickel, 


An Editorial Study 


variably receives a large amount of public attention. 

His adoption of stainless steel for the exposed metal 
parts of the new Ford models is no exception. The gen- 
eral public—and in this classification a large number of 
mining engineers can be included for the present purpose 
—with a knowledge of the use of stainless steel in kitchen 
cutlery for many years, has a hazy idea that its properties 
are attributable to the addition of chromium. More re- 
cently, other uses of this new alloy steel, and of chromium 
as a plating metal have been developed, but no general 
appreciation is evident of the strides that have been 
made, nor of what this recent work of the metallurgist 
means to the chromium and nickel industries. That stain- 
less steel ever contains nickel at all will be news to many. 


A: INNOVATION made by Henry Ford in- 


A N EXTENDED article will be necessary to explain 
the various kinds of stainless or rustless irons and steels 
now being made commercially, and their different quali- 
ties. In general, those containing less than 0.10 per cent 
carbon come in the iron class, the others being alloy steels. 


' Of the latter, there are five general types. In the first 


group are the ordinary chrome steels containing about 1 
per cent chromium, with or without nickel, vanadium, 
or molybdenum; strong, tough, hard steels they are, but 
not stainless. Secondly come the stainless steels contain- 
ing about 12 per cent chromium, which can be hardened 
and tempered—alloys with which we have become fa- 
miliar in the form of knives, resistant to atmospheric 
corrosion and chemical action. By incorporating more 
chromium in the alloy, say 18 per cent, a steel of supe- 
rior strength, hardness, and toughness, of much greater 
heat resistance, and of wider application in industry is 
obtained. A fourth group, of less general application, 
containing 25 per cent or more of chromium, has a 
specially high resistance to heat and chemical action. 


hae fifth group, which embraces the particular kind 
of stainless steel that Mr. Ford is using, contains not 
only chromium but nickel, the amounts of these two al- 
loying elements being about 18 and 8 per cent, respec- 
tively. The addition of nickel to chromium steels has 
two principal merits: it increases materially the resist- 
ance to cérrosion and roughing and makes a metal much 
more adaptable to cold drawing and bending. Further, 
this nickel-chromium steel is more readily welded than 
straight chromium steel. It is non-magnetic—sometimes 
an advantage. On the other hand, it cannot be hardened 
and tempered, and it is more expensive. Sheets and 
tubes sell for about forty cents a pound, compared with 
twenty or twenty-five cents a pound for bars of straight 





and Stainless Steel 


chromium steel. A part of this difference in cost, of 
course, is due to the different form in which the two 
are customarily sold. 


Severat companies are engaged in the production 
and sale of these new alloy irons and steels, including the 
Allegheny Central Alloy, Ludlum, Colonial, Carpenter, 
Crucible, and Firth-Sterling steel companies, and the 
Duraloy and Rustless Iron companies. Most of these 
companies operate under the Krupp-Nirostra patents, 
and use ferrochrome as a source of chromium. The 
process, however, is comparatively expensive. Efforts 
are being made, already crowned with some success, to 
avoid production of ferrochrome as a step in the proc- 
ess, and to cheapen manufacturing costs by radical im- 
provements in technology. Should it be possible to cut 
costs materially, a much wider field for these steels 
would immediately be opened; they might be used, for 
example, for almost all exposed construction work. In 
the meantime, however, Mr. Ford is saving no money 
by substituting this alloy for nickel plate or whatever 
he used before. 


A SSUMING that the use of chromium and nickel will 
be expanded greatly by this new outlet and by the de- 
mand for chromium salts for plating purposes, mining 
engineers will immediately think about the supply. Evi- 
dence indicates that it will be ample, and at prices no 
higher than at present. In fact, with increased produc- 
tion, lower costs will no doubt result. Nickel, of course, 
exists in almost inexhaustible supply in the Sudbury dis- 
trict of Ontario, and it is highly gratifying to the Inter- 
national Nickel Company that such a promising outlet 
for its product should come at a time when the old 
major use—in munitions—is, fortunately for the rest of 
us, dwindling so rapidly. Chromium, also, is available 
in abundance. Half of the world’s supply now comes 
from the Selukwe and Great Dyke properties, in South- 
ern Rhodesia, halfway between the copper mines of 
Northern Rhodesia and the gold mines of the Rand. 
India and New Caledonia between them supply a quar- 
ter of the world’s requirements, and scattering supplies © 
come from other countries. Though North America 
is producing practically no chromite at present, low- 
grade deposits are known to exist in the United States, 
as for instance those near Livingston, Mont. Some 
promising deposits, perhaps of higher grade, are known 
to exist in Ontario and Quebec. Aggressive research 
and a survey of the requirements of industry, should 
point a way leading to the utilization of these domestic 
sources of supply. 
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Underground Pumping at Park Utah 
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Fig. 1—Sketch of deep-well pump in- 
stallation at the Park Utah mine 


ECENT developments in under- 
Rieroina pumping at the Park Utah 
“mine of the Park Utah Consoli- 
dated Mines Company illustrate the 
success accomplished by the proper use 
of centrifugal pumps of up-to-date de- 
sign. 

The opening of the 1,950 level has 
effected a complete draining of the 1,800 
level and developed a steady flow of 
5,500 g.p.m. of water on the new level. 
This flow is handled by equipment 
comprising three Byron Jackson tur- 
bine pumps, each of 2,700 g.p.m. capac- 
ity, driven by three 200-hp. variable- 
speed motors which have sufficient 
range to regulate the pump capacity 
from maximum to zero. 

As will be seen from Fig. 1, the 


J.B. Hutel 


station below the 1,950 level consists of 
a sump in which the pump units are 
submerged, a settling box, and a series 
of screens. On the station, at the top 
of the pump shaft, the three head sec- 
tions of each unit are situated at a 
height of 6 ft. above the 1,800 level. 
These sections comprise a _ cast-iron 
discharge head for the water; above 
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Fig. 2—Diagram of simple remote- 
level indicator on the 1,800 level 


this, the cast-iron section, housing the 
Kingsbury thrust bearing and flexible 
coupling; and next the variable-speed 
motor with its own guide and thrust 
bearing. Sufficient room is provided 





Special centrifugal pump which handles 4,500 g.p.m. under a 300-ft. 
head. Design of the unit includes stellite sealing rings and pressure 
grease cups on packing boxes. 
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Sealing rings 


to accommodate necessary hoisting 
equipment for handling the pumps. In- 
asmuch as all three pumps discharge 
into the top of an open tank which 
forms the intake to a 24-in. gravity 
pipe line running to the main pumping 
station on the 1,800 level, any back-flow 
through an idle pump is prevented. The 
outstanding feature is that complete 
safety is obtained with a minimum 
stand-by capacity. 

The compactness and accessibility of 
these units, and the entire absence of 
valves, make their use for this work 
ideal. Pump elements can easily be re- 
moved for repairs from the lower station 
without disturbing the pump column, or 
the complete unit may be overhauled 
from the upper station and replaced, 
even though the lower level be flooded. 

The pump operator is at the upper 
station, and has before him three 
graphic flow meters showing how each 
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Fig. 3—Section of single-stage 
centrifugal pump 


pump is and has been performing; also 
one graphic water level recorder show- 
ing the variations of the water level 
in the lower sump. As shown in Fig. 2, 


_ the latter apparatus consists of a small 


air receiver, with a tire valve on one 
end connected to the compressed-air 
line; a pinhole diaphragm; a long pipe 
of small diameter ; and a Bristol record- 
ing pressure gage to read head H. The 
operation of this water-level recorder 
is simple: A small amount of air con- 
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The three 200-hp. variable-speed motors on the 1,800 level, which are 
connected to submerged deep-well pumps on the 1,950 level 


tinuously passes through the pipe, the 
bottom end of which is submerged in 
the sump, and the pressure in the pipe 
will always be equal to the head H of 
the water level above the bottom end of 
the pipe. 

Motor speed is regulated by a single 
control switch which operates the pilot 
motor of the main drum controller. This 
drum controller can make three revo- 
lutions, each one starting and bringing 
up to full speed one of the three pump 
motors. 

At the main pumping station on the 
1,800 level, the most interesting fea- 
ture is the Cameron single-stage cen- 
trifugal pump. This particular pump. 
driven by a variable-speed 1,800 r.p.m. 
induction motor, conveys the water at 
the rate of 4,500 g.p.m. from the 1,800 
level to the main water outlet on the 
1,500 level, where it enters the gravity 
drainage system through the Ontario 
drain tunnel. With this pump, an op- 
erating efficiency of 85 per cent has been 
maintained for over a year without re- 
placement of any parts, owing to the 
use of stellite surfaces on the sealing 
rings, as shown in Fig. 3. 

This part of the high-head single- 
stage pump is subjected to extreme 
conditions, and is the part usually re- 
quiring frequent replacement, if high 
efficiency is to be maintained. The re- 
volving rings, which are pressed on each 
end of the impeller, have a surface 
speed of more than 6,000 ft. per min- 
ute, and the clearance between revolv- 
ing and stationary rings must be a mini- 
mum, as there is a difference of head 
of 300 ft., tending to force the water 
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through this clearance space. If the 
clearance can te reduced to capillary 
dimensions and so maintained, the prob- 
lem is solved. 

In the aforesaid pump, both the sta- 
tionary and revolving surfaces are stel- 
lite and accurately ground, so that the 
clearance is less than #x in. After one 





year of continuous operation, a careful 
inspection failed to disclose any sign of 
wear. Hence a local designation—the 
“everlasting” pump. 

Protection of the main pumping sta- 
tion in case of breakage of the 24-in. 
gravity line, or any leakage on the 
1,800 level, is offered by four vertical 
sump pumps installed at the main 1,800 
pump station. These are started and 
stopped by automatic switches, con- 
trolled by the rise and fall of the water 
level. The motor windings are protected 
in case of flooding by lowering close- 
fitting sheet-iron hoods over the motors, 
with the aid of small winches. 


& 
Mining Company Issues 
Leather Gloves to Employees 


elegans provisions for the safety 
and welfare of the miners have re- 
cently been introduced at the Zinc Cor- 
poration’s property in the Broken Hill 
district, New South Wales. For the 
first time in Australia, leather gloves 
have been issued by a mining company 
to its employees. These gloves are 
given to machine men, truckers, timber- 
men, and others engaged in rough 
manual work. At first the men objected 
to the innovation and would not wear 
the gloves, but now the demand is 
steadily increasing. As a consequence, 
minor hand injuries have been reduced 
materially. In addition, the company 
has erected wash basins and “crib” 
(lunch) rooms on each main level, so 
that the underground employees can 
spend the lunch period in comfort. 





These four vertical sump pumps on the 1,800 level protect the main 
station should a break occur in the 24-in. gravity line 
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Selected from abstracts of articles in the leading technical period- 
icals, prepared by Engineering Index Service, American Society > 


of Mechanical Engineers, 29 West 39th St., New York, N. Y. 


Barite in France—Methods of Crushing, 
Washing, and Grinding Barite in France, 
R. D. Lance. Pit and Quarry. Vol. 19, 
No. 4, Nov. 20, 1929. 

MINERAL is found in France either alone 

or associated with galena; notes on refining 

and preparation of barium sulphide. Trans- 
lated from Mines, Carriéres, Grandes En- 
terprises, Sept., 1929.—E.I.S., New York. 


Beryllium—Beryllium and Beryl, A. V. 
Peter. U. S. Bureau of Mines, Circular 
No. 6,190, Nov., 1929. 

GENERAL notes; description, properties, 
and uses of beryllium; historical data; 
prices and market conditions; beryllium 
minerals ; description, uses, and occurrences 
of beryl; location of beryl deposits, by 
states in United States and countries; minor 
minerals; beryl market and prices. Bib- 
liography.—E.I.S., New York. 


Copper Smelting in Chile — Copper 
Smelting in Chile, F. A. Sundt. Revista 
Financiera Salitre y Minas. Vol. 6, No. 
37, June, 1929. 

DISCUSSION of feasability of re-estab- 

lishing smelting industry in Coquimbo and 

Atacama; economic study of details of 

margin of smelting profit, cost of smelting, 

converting from blister copper to bar cop- 
per; value of bar copper at coast; copper, 
silver, and gold Tost in smelting —E.LS., 

New York. 

* 


Clay Mines and Mining: Equipment— 
Use of Machinery for Mining of Fire 
Clay, A. R. Anderson. Brick and Clay 
Record. Vol. 75, No. 12, Dec. 3, 1929. 

FUNCTION of mining machinery and 

where its applications are practical; min- 

ing operations grouped into: breaking ma- 
terial loose; loading it onto conveying 


means; and transporting —E.I.S., New 
York. 


Conveyors: Hazards—Accident Hazards 
From Use of Conveyors About Pits, 
Quarries and Plants, W. D. Keefer. 
‘a and Quarry. Vol. 19, No. 4, Nov. 20, 


INCREASED use of conveyors has intro- 
duced new hazards; three of 33 fatalities 
reported by cement industries for 1928 were 
directly due to accidents with screw con- 
veyors; toward lessening of hazards, Na- 
tional Safety Council has published Safe 
Practices Pamphlet on Conveyors, which 
is a compilation of experience in accident 
prevention —E.I.S., New York. 
” 


Copper-Ore Treatment in Chile—Small 
Concentration Plants, C. Lehmann. 
Revista Financiera Salitre y Minas. Vol. 
4, No. 39, Aug., 1929. 

STUDY of limiting grades of ore that 

may be advantageously concentrated; data 

for chalcopyrite ore and bornite and chal- 
cocite ore 2 to 5 per cent copper, showing 
respective yields with 90 per cent extraction, 
and respective values per ton of concen- 
trate and of original ore with copper price 
at 17, 16, and 15c. per pound; figures are 
based on conditions for small mines in 

Chile, and final values are given in Chilean 

currency.—E.I.S., New York. 


Iron-Ore Treatment in Minnesota—New 
Methods in Screening Iron Ore, R. S. 
Walker. Mining Congress Journal. Vol. 
15, No. 12, Dec., 1929. 

NEW plant at Mesabi Chief mine, on 

Mesabi Range, proves highly satisfactory; 

first iron-ore screening plant of its type; 

description of plant and results obtained.— 

E.1L.S., New York. 

« 


Iron, Electrolytic — Estelle Process — 
Electrolytic Reduction of Iron From Its 
Ores, A. Estelle. Canadian Mining 
Journal. Vol. 50, No. 48, Nov. 29, 1929. 

AUTHOR describes his process for elec- 

trolytic reduction of iron from its ores and 

points out its advantages; editorial note re- 
fers to paper by S. J. Lloyd, read before 

American Electrochemical Society. —E.LS., 

New York. 

* 


Iron Mines and Mining in France—Iron 
Ores of Pyrenees Region (Les minerais 
de fer dans la region des Pyrénees). 
Echo des Mines et de la Metallurgie. 
Vol. 57, No. 3,011, Nov. 10, 1929. 

BRIEF review of 1928 activity; total pro- 

duction 165,393 tons of hematite and car- 

bonate ore, or decrease of 11 per cent com- 
pared with 1927—E.I.S., New York. 


Kaolin Treatment: Flotation — Foam 
(Schaum) Flotation Method of Purify- 
ing Raw Kaolin, H. Klar. Keramos. 
Vol. 8, Nos. 7 and 8, April 10, 1929. 

THEORY of flotation methods of kaolin 

purification is discussed and new foam 

method is described in detail and compared 
with other methods.—E.I.S., New York. 
* 

Lead-Zinc Ore Treatment in Nevada— 
The Tybo Mill, W. E. Hales. Mining 
Congress Journal. Vol. 15, No. 12, Dec., 
1929. 

HIGHLY complex ores and their treatment 

described; flow sheet and equipment de- 

tailed; requirements and application of re- 
agents given, with smelter returns on con- 
centrates.—E.I.S., New York. 

+’ 


Lime Plants in Quebec—Canada Gyp- 
sum and Alabastine, Ltd., Operates Large 
Lime Plant in Quebec, W. E. Trauffer. 
Pit and Quarry. Vol. 19, No. 3, Nov. 6, 
1929. 

PLANT described has capacity of 225 tons 

of lump lime, 40 tons of hydrated chemical 

lime, and 1,500 tons of crushed stone.— 

E.I.S., New York. 

* 

Mines and Mining: Conveyors—Electri- 
cally Driven Shaking Conveyor with 
Flexible Driving Rod in Mining Prac- 
tice, H. Gehle. Elektrizitaet im Berg- 
bau. Vol. 4, No. 11, Nov. 18, 1929. 

FUNDAMENTAL principles and mathe- 

matical analysis; comparative study of 

existing equipment with performance char- 
acteristics; spring-rod drives of British 
and German origin; theoretical investiga- 
tion of electric drives with spring-equipped 
driving rods. (To be concluded.)—E.LS., 
New York. 
: @ 

Lead-Zinc Ores: Roasting—Treatment 

of Zinc and Lead Ore in Revolving Fur- 
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nace, N. C. Kyriacou. Science et In- 

dustrie. No. 190, Nov., 1929. 
THEORIES of reactions, with chemical 
equations, for zinc and for lead; choice of 
fuel; development of furnace design and 
practice; recovery of flue gases and re- 
covery of metal oxides by wet method, bag 
method, and electric precipitation.—E.LS., 
New York. 

* 


Mines and Mining, Open Pit—Rigidity 
of Slopes, K. Kegel. Braunkohle. Vol. 
28, No. 24, June 15, 1929. 

DIFFERENT causes for unsteadiness and 

slipping of excavation bank slopes in lignite 

surface mining are discussed, and means 
suggested for overcoming working hazards. 

—E.1.S.; New York. 

6 


Mines and Mining: Excavators—Devel- 
opment of Chain Bucket Excavators in 
Lignite Mining, O. Gold. Braunkohle. 
Vol. 28, No. 28, July 13, 1929. 

NOTES on development of machine min- 

ing; types of chain-bucket excavators and 

their drive; bucket excavators combined 
with transporter bridge and cable cranes.— 

E.I.S., New York. 

3 


Manganese Industry in India—Indian 
Manganese Ore. E. Pascoe. [ron and 
Coal Trades Review. Vol. 119, No. 
3222, Nov. 29, 1929. 

MANGANESE-ORE output and prices; 

activity at Russian deposits; data on ex- 

ports. Extracts from report of director of 

Geological Survey of India for 1928.— 

E.LS., New York. 

e 


Mines and Mining: Stowage—Value of 
Mine Gobbing. Zeit. fuer das Berg-, 
Huetten- und Salinenwesen. Vol. 77, 
No. 2, 1929. 

NATURE and effects of rock pressure on 

mining operations; problems and factors of 

mine gobbing; total and partial gobbing 
operations. Bibliography.—E.I.S., New 

York. z 


Mining Industry of Morocco—Morocco 
Mining Policy, L. Saint. Echo des Mines 
et de la Métallurgie. Vol. 57, No. 3,009, 
Oct. 20, 1929. 


OUTLINE of policy o: government re- 
garding mining exploration and operation ; 
establishment of research bureau Dec. 15, 
1928; notes on coal mines, phosphates, pe- 
troleum exploration, and manganese mines. 
—E.1.S., New York. 


Mines and Mining (Equipment) Ger- 
many — Statistical Data on Mining 
Machines Operating in Prussian Mines 
at the End of 1928. Zeit. fuer das Berg-, 
Huetten- und Salinenwesen. Vol. 77, No. 
2, 1929. 

OFFICIAL ‘statistical data arranged by 

geographical divisions, types of mines and 

functions of machines.—E.1.S., New York. 
” 

Mineral Industry in Peru—Mineral Re- 
sources of Peru in 1928, Preliminary 
Summary. Boletin Oficial de Minas y 
Petroleo. Vol. 7, No. 31, 1929. 

REVIEW of mining activities; statistics 

and productions of gold, silver, copper, lead, 
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zinc, vanadium, antimony, petroleum, coal, 
and asphalt, borates, salt, mineral water, 
cement, and quartz and limestone; graphs 
and statistics of personnel and wages; 
mine timbers; explosives—E.LS., New 
York. ‘ 


Manganese Deposits in Brazil — Iron 
and Manganese Deposits of Brazil, E. P. 
de Oliveria. Echo des Mines et de la 
Meétallurgie. Vol. 57, No. 3,004,.Sept. 1, 
1929. 

IRON deposits constitute largest mineral 

resource of Brazil; outline description of 

principal iron and manganese ore deposits ; 
typical analyses of manganese ore. Abstract 
of paper read before International Geologic 

Congress in Madrid, 1926—E.1.S., New 

York. 

« 


Mine Hoists: Brakes—Pressure Regula- 
tors for Brakes of Mine Hoists; Tests 
on Brake-Pressure Regulators, G. Dul- 
man. Foerdertechnik u. Frachtverkehr. 
Vol. 22, Nos. 20 and 22, Sept. 27 and 
Oct. 25, 1929. 

FUNDAMENTALS of brake regulation 

and historical review; report of investiga- 

tion in machine laboratory of department 
for mining of Berlin Institute of Tech- 
nology with regard to standard regulating 
methods ; original diagrams and mathemati- 
cal analysis of cross-section of free passage. 
(To be continued. )—E.I.S., New York. 


Mines and Mining, Scraper Loading— 
Scraper Equipment for Underground and 
Surface Mining (Schrappereinrichtungen 
fuer Unter- und Uebertagebetriebe). F. 
Prockat. V. D. I. Zeit. (Berlin), Vol. 
73, No. 50, Dec. 14, 1929. 


GENERAL construction of scraper instal- 
lations ; application of scrapers and scraper 
loaders in underground practice of potash, 
anthracite, and ore mining and in surface 
lignite mining and quarrying for piling and 
storing of yield —E.I.S., New York. 

a 


Molybdenum — World’s Deposits of 
Molybdenum (Vaerldens molybdenmalm- 
stillgangar). H. Carlborg. Jernkontorets 
Annaler (Stockholm), Nos. 1-12, 1929. 

HISTORY of discovery; mode of occur- 

rence; uses, price from 1922 to 1929; geo- 

graphical location of deposits; statistics ; 
bibliography.—E.I.S., New York. 


Mine Hoists, Electric — Electrically 
Driven Hoisting Machinery (Die elek- 
trische Getriebe-Foerdermaschine). H. 
Hochreuter. Elektrisitaet im Bergbau 
(Munich), Vol. 4, No. 7, July 22, 1929. 


ECONOMICAL and engineering factors 
incorporated in calculation of electric drive 
are discussed on basis of curves.—E.1.S., 
New York. 

@ 


Metallurgy: Australia—-The Present 
Position of Metallurgy in Australia. C. 
Blazey. Chem. Eng. and Min. Rev. 
ememne). Vol. 22, No. 254, Nov. 5, 


REVIEW of program of Australasian As- 
sociation for Advancement of Science, to 
meet at Brisbane in May, 1930; discussion 


‘of fact that program makes no provision 


for metallurgy; similar state of affairs is 
said to exist with British Association.— 
E.1.S., New York. 


* 

Mine Timbering—Sand-Filled Members 
as Supports for Mine Workings. W. J. 
Walker and S. F. Gimkey. Journal of 
South African Institution of Engineers— 
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(Fehtencsbure ), Vol. 28, No. 3, Oct., 


aeridws reply to discussion of paper 
previously indexed from same journal 
Mar., 1929.—E.1.S., New York 


Ore Treatment: Roasting—Roasting of 
Sulphide Metal Ores. A. S. Schott 
Waerme u. Kaelte-Technik. Vol. 31, No. 
20, Oct. 31, 1929 


OUTLINE of roasting process and its aim; 
various roasting furnaces are described; 
equipment of Herreshoff, Lurgi and Wedge 
and furnace batteries are illustrated — 
E.LS., New York. 


Ore Treatment Plants: Flotation—Small 
Concentrating Plants (Plantas chicas de 
concentration), C. Lehmann. Revista 
Financiera Salitre y Minas (Santiago), 
Vol. 4, Nos. 40, 41 and 42, Sept., Oct., 
and Nov., 1929. 

SEPT.: Description of Fahrenwald type 

flotation machine. Oct.: Practical data on 

design and operation of small plants. Nov.: 

Preliminary grinding mills; ball mills; 

classifiers; general discussion of flotation 

machines. (Continuation of  serial.)— 

E.L.S., New York. 

® 


Ore Treatment (Flotation) in Chile— 
Flotation Machinery. Revista Finan- 
ciera, Bursatil y Minera. Vol. 3, No. 36, 
May, 1929. 


DESCRIPTION of Forrester flotation 
machine; estimate of installation cost for 
two 12-ft. machines, and one 8-ft. machine 
with auxiliary equipment, shows total of 
$18,000 Chilean currency. — E.1.S., New 
York. 

® 


Ore Treatment—Modern Methods for 
Making Metal Mines Profitable—Treat- 
ment of Complex Ores of L’Orb, in 
Herault (Les méthodes modernes pour 
la mise en valeur des mines métalliques 
la laverie de minérais complexes de l’orb 
[Herault]). C. Berthelot. Génie Civil 
(Paris), Vol. 95, No. 2,463, Oct. 26, 1929. 


GENERAL notes on ore treatment and 
choice of methods and scale of operations ; 
tabular data on characteristics of flotation 
plants in United States; description of dif- 
ferential flotation plant at Orb mines, in 
Herault, France, treating complex ore 
carrying sulphides of zinc, iron, and lead 
in dolomite gangue.—E.I.S., New York. 


Onyx Quarries and Quarrying—Pedrara 
Quarries Supply Much of Onyx Used 
in United States, G. P. Brown. Pit and 
Quarry. Vol. 19, No. 4, Nov. 20, 1929. 

PEDRARA quarries are located in Lower 

California, Mexico, 330 miles southeasterly 

from San Diego, Calif.; in quarrying 

“plug and feather” work is used for break- 

ing out blocks; no powder used except on 
removal of overburden ; compressed air fur- 
nished by two semi-portable compressors, 
is used for all drilling; squaring of blocks 
is done by hand.—E.I.S., New York. 


Ore Treatment: Flotation—Ore Concen- 
tration in 1929 (La Concentracion de 
Minerales en 1929), L. Barcena y Diaz. 
Revista Mineria wcenray® i? de In- 
genieria (Madrid), Vol os. 3,193, 
3 194 _—~ 3,195, Nov. 24, Dec. 1, and Dec. 


NOV. 24: Definition of flotation process; 
historical notes; theory of flotation. Dec. 
1: Flotation reagent; flotation tests in 
laboratory. Dec. 8: Flow sheet and re- 
sults of Real Compania Asturiana de 
Minas, in Reocin mines; flow sheet and 





data on Silver King Coalition Mines Co. 
(To be continued. )—E.I.S., New York. 


Ore Treatment (Flotation) in Chile— 
Small Concentrating Plants. C. Leh- 
mann. Revista Financiera Salitre y 
Minas. Vol. 4, No. 38, July, 1929. 

DETAILS of design, plan, and projects 

of new plants; location; water power; 

installation of machinery; drying of con- 
centrate.—E.I.S., New York. 
e 


Phosphate Industry—Phosphate Produc- 
tion of the World. Echo des Mines et 
de la Metallurgie. Vol. 57, No. 3,010, 
Nov. 1, 1929. 

FRENCH possessions of North Africa 

produce more than half of phosphate rock 

consumed in world; tabular world produc- 
tion statistics, by countries, for 1927 and 

1928; data on phosphate consumption in 

Europe for same years.—E.I.S., New York. 


Phosphate Mines and Mining in Florida 
—Mining and Washing Practices in 
Hard-Rock Phosphate District of Flor- 
ida, J. R. Cudworth. Pit and Quarry. 
Vol. 19, No. 4, Nov. 20, 1929. 

FLOW SHEET of C. & J. Camp Co.’s 

washery at Felicia, south of Dunnellon, 

exemplifies practice in district and is most 
recently installed washery now in operation 

in district; Blue Run washery of J. 

Buttgenbach Co., at Dunnellon, is of similar 

construction, although differing in types 

of crushers and other equipment used.— 

E.1.S., New York. 

. 

Sponge Iron—Some Factors in Sponge 
Iron Production. E. P. Barrett. Blast 
Furnace and Steel Plant, Vol. 17, No. 11, 
Nov. 1929. 


PAPER previously indexed from U. S. 
Bureau of Mines—Reports of Investiga- 
tions No. 2955, Aug., 1929.—E.I.S., New 
York. 
a 
Silver Refining—An Electrolytic Silver 
Refinery in Bombay. .E. Downs. Indus. 
on (London), Vol. 5, No. 59, Dec. 


ADVANTAGES of electrolytic process 
over older methods; description of plant 
of Indian government in which refining of 
silver is carried out in 252 stoneware cells 
consisting of three groups of 84 cells; each 
group constitutes a unit, and cells are ar- 
ranged in two rows of 42 set back to back, 
with ample moving space between each unit 
for removing deposited silver and for gen- 
eral work on cells; six cells are in parallel 
electrically and 14 sets comprising unit are 
in series —E.1I.S., New York. 
® 


Tin Dredging: Malaya—Suction-Cutter 
Dredging for Tin in Malaya. ; 
More. Instn. Min. and Met. —Bul. 
(Lond.), No. 313, Dec., 1929. 


DESCRIPTION of dredge design and 
operating practice of Kinta Tin Dredging 
Company, with mining leases immediately 
south of township of Batu Gajah; extracts 
from daily logs and cost data are given.— 
E.I.S., New York. 


~ 
Tin Dredges: Malaya—Some Notes on 
Malayan Bucket Dredges. E. J. Val- 
lentine. Instn. Min. and Met.—Bul. 
(London), No. 313, Dec., 1929. 


NOTES are intended to represent point 
of view of operator, and not necessarily 
that of designor or builder; they are sub- 
mitted as covering ordinary range of dis- 
cussion when operators get together and 
proceed to talk shop.—E.I.S., New York. 
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PATENTS 


Agitator. No. 1,737,701-5. Dec. 3, 
1929. Joseph E. Bond, Appleton, Wis. 

Design for agitators, operated by means 
of pumps. 

Mine Signal. No. 1,737,514. Nov. 26, 
1929. Mike Nikolish, Williamson, Iowa. 
Design for a signaling system in mines. 

Mine Car. No. 1,737,060. Nov. 26, 
1929. John Ruffing, Sr., Nokomis, Ill. 

Design for end gate and extension for 
mine car. 


Drilling Mechanism. No. 1,737,507-8. 
Nov. 26, 1929. Henry H. Mercer, as- 
signor to Sullivan Machinery Company. 

Design for drilling machines. 


Mine Lamp. No. 1,736,997. Nov. 26, 
1929. Jules Gaston Daloz, Courbevoie, 
France. 

Design for an electric mine lamp. 


Rock Drill. No. 1,736,922. Nov. 26, 
1929. Joseph Kohlen, Herne, West- 
phalia, Germany. 

A flushing device for a rock drill. 


Hoisting Apparatus. No. 1,732,507. 
Oct. 22, 1929. Hans Enard, assignor to 
Heyl & Patterson, Inc., Pittsburgh, Pa. 

Design for a drum hoist. 


Rock Drill. No. 1,733,437. Edward F. 
Terry Jr., assignor to The Gardner- 
Denver Company, Quincy, IIl. 

Design for a rock drill. 


Valve for Rock Drills. No. 1,734,985. 
Nov. 12, 1929. William S. Smith, Jr., 
assignor to Ingersoll-Rand Company, 
Jersey City, N.J. 

Design for a rock drill valve. 


Rock Drill. No. 1,730,322. Oct. 1, 
1929. Elmer G. Gartin, assignor to Sul- 
livan Machinery Company, of Massa- 
chusetts. 

Design for a rock drill. 


Rock Drill. No. 1,736,864. Nov. 26, 1929. 
William A. Smith, assignor to Ingersoll- 
Rand Company, Jersey City, N. J. 

4 ee device for a fluid-actuated rock 
rut. 


Valve for Rock Drills. No. 1,734,984. 
Nov. 12, 1929. William S. Smith, Sr. 
and William S. Smith, Jr., assignors to 
Ingersoll-Rand Company, Jersey City, N. J 

Design for a rock drill valve. 


Copper and Zinc Extraction. No. 
1,737,425. Nov. 26, 1929. Henry Square- 
briggs MacKay, London, England. 

Process for recovery of copper and zinc 
from ores and metallurgical products by 
leaching and electrolysis. 


Hopper Construction. No. 1,732,548. 
Oct. 22, 1929. Frank B. Allen, assignor 
to The Allen-Sherman-Hoff Company, 
Philadelphia, Pa. 

Construction of a hopper for solid and 
liquids. 


Roasting Furnace. No. 1,736,769. 
Nov. 26, 1929. George E. Connolly, as- 
signor to Nichols Copper Company, New 
York, N. Y. 

Design for rabble arm and tooth con- 
struction. 


Classifier. No. 1,730,189. Oct. 1, 
1929. Henry M. Chance, Philadelphia, Pa. 

A classifier for separating materials of 
different specific gravities, consisting of a 
series of trays arranged in steps separated 
by gaps. The trays are given a longi- 
tudinal, reciprocating motion, causing the 
lighter particles to fall from tray to tray, 


while the heavier particles drop through - 


the gaps. A stream of gas of relatively 
high velocity is blown over the moving 
mass in the direction of movement. 


Hard Alloy. No. 1,737,255. Nov. 26, 
1929. Philip M. McKenna, assignor to 
Vanadium Alloys Steel Company, La- 
trobe, Pa. 

An alloy containing beryllium, carbon, 
and tungsten. 


Mechanism for Mine Doors. No. 1,- 
729,719. Oct. 1, 1929. Albert J. Gurney, 
assignor to American Door Company, 
Canton, Ohio. 

A swinging mine door, equipped with a 
spring to hold the door in position. 


Roasting Fine Ores. No. 1,730,738. 
Oct. 8, 1929. Charles L. Levermore, as- 
signor to General Chemical Company, 
New York, N. Y. 

A process for roasting fine ore in sus- 
pension. 


Process for Roasting Ores. No. 1,- 
730,584. Oct. 8, 1929. Ralph F. Meyer, 
assignor to Meyer Mineral Separation 
Company, Pittsburgh, Pa. : 

A roasting process involving the use of 
sodium chloride, water vapor, and sulphur 
dioxide. 


Freeing Copper From Oxide. No. 
1,730,775. Oct. 8, 1929. Hiram S. 
Lukens and Russell P. Heuer, Philadel- 
phia, Pa. 

Process for removing copper oxide from 
molten copper by applying a slag capable 
of dissoluing the oxide. 


Sintering Apparatus. 
Nov. 26, 1929. 
Hills, N. J. 

A method of sintering which includes the 
step of applying a protective coating to the 
part of the apparatus by which the charge 
1s carried. 


Classifier for Separating Minerals and 
Other Materials. No. 1,729,913. Oct. 
1, 1929. Rene Emile Trottier, Puteaux, 
France. 

Materials of different densities are sep- 
arated in a conical classifier having an 
uninterrupted helical coil on the interior of 
a drum. 


Furnace Operation. No. 1,730,582. 
Oct. 8, 1929. Hugh R. MacMichael, as- 
signor to American Smelting & Refin- 
ing Company, New York, N. Y 

A method for operating reverberatory 
furnaces treating lead ores. 


Recovery of Sulphur From Pyrites. 
No. 1,731,516. Oct. 15, 1929. Raymond 
F. Bacon, Bronxville, N. Y. 

A method for the recovery of sulphur 
from iron pyrites, in which, the pyrite is 
subjected to the action of steam in the 
presence of an alkaline agent. 


Extraction of Free Sulphur. No. 1,- 
731,563. Oct. 15, 1929. Arthur J. Crow- 
ley, assignor to Humboldt Sulphur Com- 
pany, Sulphur, Nev. 

A method of extracting free sulphur 
that involves the use of water and super- 
heated steam. 


Thorium Alloys. No. 1,732,326. Oct. 
22, 1929. Hugh S. Cooper, assignor to 
Kemet Laboratories Company, Inc., a 
company of New York. 

A method of making thorium alloys by 
the use of thorium hydride. 


Classifier. No. 1,730,123. Oct. 1, 
1929. Henry M. Chance, Philadelphia, Pa. 
Longitudinal reciprocating motion im- 


No. 1,737,007. 
Edwin E. Ellis, Short 
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parted to the material being treated causes 
it to move in one direction; motion in the 
opposite direction is prevented by the 
special construction of the apparatus. A 
stream of gas of relatively high velocity 
is blown over the moving mass in the 
direction of its movement. 


Clarification of Liquors. No. 1,731,- 
$50. Oct. 15, 1929. Arthur W. Allen, 
New York, N. Y. ie 

A process of filtration by percolation in 
which the channels formed in the filter 
niedium are closed by a substance released 
in the form of small crystals. The method 
refers especially to the extraction of 
nitrate from caliche. 


Pulverizer. No. 1,737,800. Dec. 3, 
1929. William J. A. London, assignor 
to Peabody Engineering Corporation, 
New York, N. Y. 

A pulverizing system consisting of two 
independently operated mills, connected by 
a separator which removes the fines from 
the discharge of the first mill and feeds 
the oversize into the second mill. 


Hoisting Mechanism. No. 1,730,848. 
Oct. 8, 1929. Edward A. Hathaway, 
assignor to Sullivan Machinery Com- 
pany, of Massachusetts. 

Design for a hoisting drum. 


Classifier. No. 1,730,947. Oct. 8, 1929. 
George Raw, New Washington, Eng- 
land. 

A pneumatic table consisting of pervious 
parts placed at different levels. 


No. 1,731,699. 
Italo Cavalli, Padua, 


Extraction of Mercury. 
Oct. 15, 1929. 
Italy. ; 

A method of extracting mercury that in- 
volves hydraulic concentration and treat- 
ment of the concentrate with hypochlorite. 


Treatment of Clay. No. 1,731,702. 
Oct. 15, 1929. John C. Black, assignor 
to Contact Filtration Company, San 
Francisco, Calif. : 

An acid process of treating clay that ts 
to be used for filtration purposes. 


Flotation Screen. No. 1,731,779. Oct. 
15, 1929. Henry B. Houston, Detroit, 
Michigan. 

A flotation screen consisting of a layer 
of resilient material with apertures. 


Treatment of Ores. No. 1,731,898. 
Oct. 15, 1929. Hans Gerhard Heine, 
assignor to Fried. Krupp Grusonwerk, 
Magdeburg-Buckau, Germany. 

A rotary kiln for volatilizing metals. 
The transverse section of the kiln is locall 
reduced so that the depth of the charge ts 
varied. 


Treatment of Iron Pyrites. No. 1,730,- 
514. Oct. 8, 1929. Stanley Isaac Levy, 
London, England. 3 

A process of treating iron pyrites for 
the recovery of sulphur dioxide and other 
valuable elements. The pyrite is heated in 
the absence of air with ferric oxide to 
form sulphur dioxide. 


Air-lift Pumping System. No. 1,740,- 
742. Dec. 24, 1929. Robert E. C. Mar- 
tin, assignor to Sullivan Machinery 
Company. 

Design for an air lift. 


Flotation Process. No. 1,741,028. Dec. 
24, 1929. Henry T. Koenig, Oscar A. 
Fischer, Earl F. Hafey, and Audis B. 
Clampitt, assignors, to R. H. Channing, 
Jr., San Francisco, Calif. 

Addition of controlled quantities of @ 
reagent containing a gummy adhesive to 
control the activity of the froth flotation 
reagents. 
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Diatomaceous EartH. By Robert 
Calvert. New York: Chemical Cata- 


logue Company. Pp. 251; illustrated. 
Price $5. 


HIS is the most comprehensive 

book that has yet appeared on the 
subject. The structure, porosity, and 
other characteristics of the minute 
organic remains of diatoms have created 
widespread interests, and much study 
has been devoted to them by various in- 
vestigators. This new book has brought 
together in condensed form a great mass 
of accumulated knowledge and has made 
it available in an interesting and read- 
able form. The author’s exhaustive re- 
search work at Lompoc, Calif., enables 
him to speak with authority. 

It is unfortunate that the name “dia- 
tomaceous earth” should have been re- 
tained and given such prominence. The 
material is not earthy in the generally 
accepted sense of the term. “Diatomite” 
is preferable, for it has the merit of 
simplicity and is justified by geologic 
usage. 

The uses are first briefly reviewed and 
are then treated in detail in later chap- 
ters. The chief applications are for 
filtering sugar solutions, as an admix- 
ture in concrete, and for thermal in- 
sulation. Various tables of production 
and world trade are presented. Both 
United States and foreign deposits are 
described. It is pointed out that most 
of the deposits of eastern United States 
are contaminated with glacial till or lake 
sediments. The processes of mining and 
preparation are given in some detail. 

For filtration uses the presence of clay 
is detrimental. The process of filtration 
of sugar solutions is described at length. 
Diatomite is also used for filtering vege- 
table oils, lard, varnish, cider, vinegar, 
fruit juices, and emulsions. Usually the 
filter agent is mixed with the suspension 
and filter-pressed. Diatomite is used in 
the petroleum industry to treat oil-water 
emulsions and to purify oils. Alkalies 
have striking effects on diatomite. When 
lime is added and the mixture boiled in 
water, a hydrated calcium silicate is 
formed, with great increase in volume 
and with added filtering power. 

An important use of diatomite is the 
addition of small percentages to cement 
and to lime and gypsum mortars to 
improve their quality and workability. 
Diatomite brick find wide use for termal 
insulation where temperatures reach as 
high as 1,400 deg. F. Miscellaneous 
uses include plastic insulation and pipe 
covering, the latter consisting of diat- 
omite, asbestos, and either basic magne- 
sium carbonate or lime. One chapter 
is devoted to thermal conductance 
through furnace walls, with graphs 
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illustrating relative heat conductivity of 
various insulators. As pure diatomite 
has a porosity of nearly 90 per cent of 
its volume, it has remarkable absorptive 
powers which are utilized in the manu- 
facture of such products as dynamite, 
liquid-air explosives, disinfectants, in- 
secticides, and fertilizers. Other uses 
described include polishing powders, 
soaps, and as filler in rubber, flooring, 
roofing, and electric insulation. Numer- 
ous footnote references enable the inter- 
ested reader to obtain further detail as 
desired. ~ OLIveR BowLes. 


MINING oF ALLUVIAL DEPOSITS BY 
DREDGING AND HypRrAULICKING. By 
W. E. Thorne and A. W. Hooke, Lon- 
don: Mining Publications, Ltd. Pp. 
171; illustrated. Price 20 shillings. 


_ seeing the publishers’ ad- 
vance notice that “this is the first 
comprehensive work on this subject 
produced since 1910, and it may there- 
fore be regarded as the only textbook 
on the subject,” one reads the book with 
a feeling of disappointment. The 
authors have compiled considerable in- 
formaticn, especially on water supply, 
pipe lines, and hydraulic elevating, and 
the beok is useful as a general review 
of alluvial mining, but much is lacking 
to make it the comprehensive work the 
publishers claim. 

That the authors did not give more 
details of development and operation of 
mining properties, with figures of actual 
cost of prospecting, constructing, and 
cperating under stated conditions based 
on their experience, and also on a re- 
search of recent publications, is to be 
regretted. Actual figures of cost, based 
on the experience of an engineer in the 
field, are always a matter of interest to 
the older engineer and are of vital im- 
portance to the young engineer and the 
investor. 

So much has been published since 
1910 in the United States and in 
England on the subjects supposed to be 
covered that where the authors’ experi- 
ence was lacking it would have re- 
quired comparatively little more re- 
search among technical publications and 
society papers to have brought the book 
up to date, which it is far from being. 
Many of the examples given are ancient 
history. Some of the statements are so 
general and frequently so qualified as to 
make them practically useless. Others 
are open to criticism, but no one can 
find fault with the advice, “If there is 
any question of doubt, the best practice 
is to employ a competent, experienced 
engineer and send him out to make 
a report.” CHARLES JANIN. 





Economic GeoLocy. By Heinrich 
Reis. Sixth edition. New York: John 
Wiley & Sons. Pp. 860. Price $6. 


oe book, used extensively as a 
text of economic geology, main- 
tains in the new edition the same 
method of treatment employed formerly. 
The non-metallics are discussed from 
the standpoints of origin, composition, 
geologic occurrence, geographic dis- 
tribution, production, and uses. Depos- 
its considered include coal, oil, build- 
ing stones, clays, limes, salts, gypsum, 
fertilizers, abrasives, and minor min- 
erals such as asbestos and precious 
stones. 

The chapters dealing with the various 
ore deposits have been altered here and 
there. In Chapter XIV the “Methods 
of Segregation” of ore minerals in 
igneous rocks are listed, and discussions 
of veindikes, zonal distribution of ores, 
and colloidal precipitates have bcen 
added. 

Statistics have been brought up to 
date and descriptions of deposits not 
formerly treated are included. In the 
chapter on “Iron Ores” the hematite 
of Missouri and the iron ores of the 
Cleveland district of the British Islands 
are new. Other examples of new ma- 
terial are the descriptions of the 
Jerome, Ariz., and Rouyn, Que., dis- 
tricts, which are classed as “Lower 
Vein Zone” deposits formed by ascend- 
ing thermal waters. 

The ores of lead, zinc, gold, silver, 
and minor metals, their origin, altera- 
tion, distribution, and uses, are taken 
up in the last chapters. Here, too, new 
material has been added, especially in 
bringing the already extensive bibliog- 
raphy up to date, as has been done 
throughout. 

The book is particularly well illus- 
trated. DonaLp M. FRASER. 


INDUSTRIAL AND COMMERCIAL GER- 
MANY. Published and distributed by 
Hamburg American Line, New York. 
Pp. 264. Free upon request. 


UCH information useful to those 

interested in German industry and 
commerce is to be found in this book, 
which presents a comprehensive picture 
of the developments in Germany during 
the first decade following the World 
War. The opening pages deal with the 
difficulties experienced before the sta- 
bilization of the mark, and describe how 
threatening chaos was averted with the 
establishment of the “Rentenbank,” the 
acceptance of the “Dawes Plan,” and the 
arrangement of the first foreign loan. 
Industry, facing lack of capital, high 
taxes, and the loss of most foreign 
markets, had to reorganize to meet the 
increasing competition at home and 
abroad. An extensive program of 
rationalizing and modernizing was com- 
menced, and all results of research and 
modern technical development were 


taken advantage of. The book contains 


A McGraw-Hill Publication: Engineering and Mining Journal -- Vol.129, No.5 





theit 
tain’ 
ing 

tion 
Ger 


pres 
exc 
dus 
mai 
tive 





a survey of the principal branches of 
Geman industry, 54 in all, in the form 
of short articles written by experts on 
their respective subjects, articles con- 
taining up-to-date information regard- 
ing capacity, production, and distribu- 
tion. Other subjects treated are the 
German foreign and domestic trade, the 
present banking system, leading stock 
exchanges, and the most important in- 
dustrial fairs. Advertisements by 121 
manufacturers of repute in their respec- 
tive fields are also of interest. 


Tue TREND oF FLotaTIon. Colorado 
School of Mines quarterly review, 
Vol. XXIV, No. 4, Oct. 1929. By 
Arthur J. Weinig and Irving A. 
Palmer. Third edition, revised, Pp. 
152. Price 25c. : 


This review of the present status of 
flotation contains a great deal of inter- 
esting information. A short discussion 
of the theory is followed by data on 
flotation reagents, mill equipment, and 
general flotation practice, illustrated 
by descriptions of important plants 
in the United States, Canada, and 
Mexico. The treatise also contains data 
on milling cost, marketing of flotation 
concentrates, freight rates, and wage 
scales. A list of manufacturers of flota- 
tion machinery in the United States, 
a bibliography, and a record of United 
States and Canadian flotation patents 
will undoubtedly be of value to all inter- 
ested in this field. 


a 
RecOvERY OF ZINC From FERRITE 
CoMPOUNDS IN THE ELECTROLYTIC 


Zinc Process. By G. L. Oldright 
and D. P. Niconoff. Salt Lake City, 
Utah; University of Utah. Price, 25c. 


HIS monograph presents the re- 

sults of an investigation undertaken 
to devise a method for the prevention of 
losses incurred by the formation of 
zinc ferrite in the treatment of zinc con- 
centrate. The conclusions reached 
were as follows: 

1. Formation of zinc ferrite was 
found to increase with increasing time 
of treatment, elevation of temperature, 
and fineness of grain size of the con- 
stituents. 


2. Rates of dissolution of zinc ferrite 
in H,SO,, HC1, and HNO, were meas- 
ured. These rates were found to be de- 
pendent upon the time and temperature 
of preparation of the ferrite. 

3. Iron present in the calcine in the 
form of zinc ferrite was found to be 
more readily soluble than when it is 
present as Fe,Q,. 

4. Replacement of the ZnO radical in 
the ferrite by other bases such as CaO 
and MgO has been found possible, but 
it is thought that the step is not a prac- 
tical one. 


5. Zinc ferrite was found to be readily 
decomposed by treatment with reducing 


agents at elevated temperatures which 
placed its zinc content in a form soluble 
in either ammonia or sulphuric acid. 

6. When reducing gases are used in 
high concentrations, the iron content is 
reduced to a form soluble in sul- 
phuric acid. 


7. A temperature of about 800 deg. 
C. is necessary to decompose ferrites 
when using carbon as the reducer. 

8. Pure CO should not be used at low 
temperatures (under 600 deg. C.), as 
the presence of CO, is needed at such 
temperatures to prevent the decomposi- 
tion of CO into CO, and C. 


9. The decomposition of zinc ferrite 
for treatment with sulphuric acid was 
found to be best attained by two hours’ 
treatment at 550 deg. C. with a gas com- 
posed of CO, containing 35 to 50 per 
cent CO. By this treatment 80 per cent 
of the zinc was made soluble in sul- 
phuric acid and 39 per cent of the iron. 
To make more zinc soluble, it was nec- 
essary to dissolve iron in a higher pro- 
portion. 


10. The rate of decomposition of fer- 
rite with reducing agents depends upon 
the temperature of preparation of the 
ferrite. 


11. By giving refractory ferrite a 
preliminary low temperature roast, the 
subsequent rate of reduction can be in- 
creased. 


12. Carvuon monoxide decomposes zinc 
sulphate in calcine fairly slowly at tem- 
peratures under 700 deg. C. The amount 
of water-soluble zinc thus lost in the 
time needed to reduce zinc ferrite may 
be so regulated that the process may 
still meet its own requirements for sul- 


phuric acid. 
a 


Gypsum Resources AND Gypsum IN- 
pustry OF New York. By D. H. 
Newland, Albany: New York State 
Museum, Bull. No. 283. 


HE latest previous report on this 

subject was that prepared by New- 
land and Leighton and published as Bull. 
143 in 1910. In view of the tremendous 
growth of the gypsum industry during 
the nineteen years that have elapsed, the 
many new uses that have developed, and 
the commanding position that the State 
of New York holds in production and 
manufacture, the new bulletin fills a real 
need. Statistical tables show the growth 
of the industry in New York since 1843. 
A discussion of the properties of gyp- 
sum, its method of occurrence, and uses 
is followed by a description of the gen- 
eral geology of the New York deposits. 
The origin of gypsum and anhydrite are 
covered in detail. 

New York State’s deposits were prob- 
ably laid down by surface waters as nor- 
mal beds of the Salina formation. Anhy- 
drite probably constituted the major 
part of the original beds; the gypsum 
which forms the larger part of the beds 
in the upper sections, within 100 to 200 
ft. of the surface, has evidently been 
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formed as a secondary mineral by hy- 
dration of the anhydrite. The mines 
and plants are described in order by 
counties. - Estimated reserves in Erie 
and Genesee counties amount to about 
60,000,000 tons, as against 15,000,000 
already mined. Large reserves exist in 
Monroe, Ontario, and other counties, but 
much of the reserve material may be 
of lower grade than that now mined. 
Nearly 50 pages of the report are de- 
voted to such subjects as the treatment 
of the gypsum rock, manufacture of 
gypsum products, theory of calcination 
and setting, and physical tests of cal- 
cined gypsum and its products. A 
selected bibliography and a series of 
illustrations add to the value of this use- 
ful bulletin. OLIveR BowLes. 


Grotocic Map or Kentucky. Willard 
R. Jillson, State Geologist, and direc- 
tor: Kentucky Geological Survey; 
Frankfort, Ky. 60%30 in.: Price, $2. 


An exhaustive map, in color, with 
several tables, showing the geologic 
structure and mineral production statis- 
tics of Kentucky. The chief mineral 
products are coal, oil, natural gas, 
fluorspar, and rock asphalt. 





Industrial Notes 


Naylor Pipe Company, of Chicago, an- 
nounces the appointment of Alec 
Field as assistant director of sales. 


Yale & Towne Manufacturing Com- 
pany, of Stamford, Conn., announces 
the retirement of E. C. Waldvogel, vice- 
president in charge of sales. 


Ohio Brass Company, of Mansfield, 
Ohio, has opened a branch office in 
Seattle, Wash., with J. W. Watkins in 
charge. 

General Refractories Company, of 
Philadelphia, Pa., announces that it has 
purchased the Evans & Howard Fire 
Brick Company, of St. Louis, Mo. 


Atlas Car & Manufacturing Company, 
of Cleveland, Ohio, announces the ap- 
pointment of Goggin & Mills as Chicago 
representative for the sale of its indus- 
trial equipment. 


Copperweld Steel Company, of Glass- 
port, Pa., announces the appointment of 
F. A. Whitehead, formerly superintend- 
ent of rolling mills, to the newly created 
position of general superintendent. 


Reliance Electric & Engineering 
Company, of Cleveland, Ohio, has estab- 
lished a branch office in Toledo, Ohio, 
with C. E. Stine, formerly of the Detroit 
office, in charge. 


Ziv Steel & Wire Company, of Chi- 
cago, announces the removal of its De- 
troit branch to 14643 Meyers Road, 
where it has recently completed the erec- 
tion of a combined. office and warehouse 
building 

Worthington Pump & Machinery 
Corporation announces the formation of 
a local company, the Worthington 
Pump & Machinery Corporation of 
California, with headquarters at Los 
Angeles and San Francisco, to serve the 
west-coast territory in all branches of 
Worthington service 
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SCOTT TURNER 


Scott Turner, Director of the U. S. 
Bureau of Mines, has been elected vice- 
president and a director of the A.I.M.E. 
In addition, he was recently elected 
chairman of the Washington, D. C., 
section of the Institute. 


Frank B. Kerwin’s address is desired. 


R. J. Lemmon has returned to Eng- 
land, after a visit to the United States 
and Canada. 


Edgar Rickard will sail on June 7, 
to attend the dedication of a new build- 
ing at the University of Brussels. 


W. V. DeCamp, assistant general man- 
ager of United Verde Copper, has been 
appointed general manager of the com- 
pany. 


Charles A. Banks, consulting engineer, 
who recently returned to Vancouver, 
B. C., from British Guiana, has left for 
England. 


G. H. Clevenger, consulting engineer, 
has been elected vice-chairman of the 
research board of the Engineering 
Foundation. 


Edward A. Stone, formerly manager 
of the Blue Stone property, at Ajo, 
Ariz., has been appointed mine superin- 
tendent for Van Dyke Copper, at Miami. 


W. E. Wainwright, general manager 
of Broken Hill South, in New South 
Wales, has been elected vice-chairman 
of = Standards Association of Aus- 
tralia. 


Clyde Wilson, mining engineer; Mor- 
ris Brenner, physicist; and L. H. Hen- 
derson, geologist, have joined the staff 
of International Geophysics, Inc., of Los 
Angeles, Calif. 


Donald Maclaren, geologist with In- 
spiration Consolidated Copper, is con- 
valescing at his home in Miami, Ariz., 
following a successful operation at the 
Miami-Inspiration hospital. 


George Kilburn, chief field engineer 
at the Pacific coast for Consolidated 
Mining & Smelting, is now assistant to 
W. M. Archibald, vice-president and 
manager of mines, with headquarters at 
Trail, B. C. 


Newton Cleaveland, director of Yuba 
Engineers, has left San Francisco for 
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Japan and the Federated Malay States. 
His firm is technical manager for sev- 
eral mining groups in the Orient. 


John E. Hammell, president of Howey 
Gold and Northern Aérial Minerals Ex- 
ploration, has sailed for England on his 
way to attend the Empire Mining and 
Metallurgical Congress in South Africa. 


N. L. Wimmler, chief consulting min- 
ing engineer of the state bureau of non- 
ferrous metals of the U.S.S.R., specializ- 
ing in gold-placer mining, sailed from 
New York on March 1 for Siberia. 


R. P. Racey, formerly general man- 
ager for Belmont-Surf Inlet Mines, is in 
charge of the recently opened branch 
office in Nelson, B. C., of R. H. Stewart 
& Associates, consulting mining engi- 
neers. 


J. D. Littlepage sailed on Feb. 21 from 
New York for Germany, on his return 
to Russia, as technical advisor to that 
branch of the government concerned 
with the rehabilitation of the gold prop- 
erties of the U.S.S.R. 


A. W. Hahn, mining engineer, of Salt 
Lake City, Utah, will soon return to the 
United States from Mexico, and expects 
to leave late in March for Russia, where 
he will act in a consulting capacity to the 
non-ferrous metal trust. 


George E. Cole, Chief Inspector of 
Mines for Manitoba, will become 
Provincial Director of Mines and head 
of the new department which is being 
organized to control the mineral re- 
sources of the province. 


Frank H. Skeels, formerly manager of 
the Hughesville, Mont., division of St. 
Joseph Lead, has resigned to accept a 
position in Argentina, South America. 
He is succeeded at Hughesville by R. H. 
Willcomb, of Great Falls. 


B. B. Hood, chemical and metallurgi- 
cal engineer, formerly with U. S. Metals 
Refining, at Carteret, N. J., has been 
appointed to the staff of Procter & Gam- 
ble, as assistant to the general superin- 
ao with headquarters at Ivorydale, 

io. 


F. W. Maclennan, general manager of 
Miami Copper, has left Miami, Ariz., 
on a four months’ trip to South Africa. 
He will visit a number of African cop- 
per properties, and expects to attend the 
Empire Mining and Metallurgical Con- 
gress. 


S. G. Blaylock, vice-president and gen- 
eral manager of Consolidated Mining & 
Smelting, was taken ill while returning 
to Trail from the session of the Inter- 
national Joint Commission at Washing- 
ton, D. C., and is in the Royal Victoria 
Hospital in Montreal where he is con- 
valescing after a successful operation 
performed early in March. 


H. C. Ryding, vice-president of Ten- 
nessee Coal, Iron & Railroad, the Bir- 
mingham subsidiary of U. S. Steel, has 
succeeded G. C. Crawford as president 
of the company. Mr. Crawford has left 
the Tennessee company to become presi- 
dent of Jones & Laughlin Steel. C. E. 
Abbott, formerly manager of mines and 





quarries, has been elected vice-president 
in charge of raw materials. 


L. C. Graton, whose talk on the eco- 
nomics of the copper industry was pub- 
lished in the Feb. 24 issue, calls atten- 
tion to the fact that the abstract, which 
was prepared in this office, credited him 
with being at the Massachusetts Insti- 
tute of Technology instead of on the 
staff of the Harvard Engineering School, 
an error for which apologies are hereby 
tendered. 





OBITUARY 


George F. Wilfley, son of the late 
A. R. Wilfley and associated with his 
brother Elmer in the manufacture of 
Wilfley mining machinery, died on Feb. 
10, in Denver. He was a graduate of 
the Colorado School of Mines. 


Jack Hill, foreman of the Van Dyke 
mine, at Miami, Ariz., died on Feb. 4, 
at the Miami-Inspiration hospital, fol- 
lowing an operation. He was born in 
Finland 45 years ago, and had lived in 
Miami for the last nineteen years. 


J. P. Harrington, foreman of the 
boiler shop at the United Verde smelter 
at Jerome, Ariz., died on Feb. 15, at the 
age of 70 years. He had been employed 
by the Clark interests since he was a 
boy. Mr. Harrington is survived by 
three daughters and a son. 


William J. Cox, pioneer Colorado min- 
ing man, died in a hospital in Denver 
on Feb. 21, after a long illness. Mr. 
Cox, who was 95 years of age, settled 
in Leadville in 1878, and at the time of 
his death was affiliated with the Camp 
Bird Tunnel, near Wray, Colo. He is 
survived by three sons. 


George Lobb, one of the first settlers 
of Superior, Ariz., died recently in Phoe- 
nix, after an illness of several months. 
He went to Arizona in 1881, from his 
birthplace. Cornwall, England. He 
worked in various mines in the district, 
and located several claims on which rich 
strikes were later developed. Mr. Lobb 
was 72 years of age. 


Frank M. Taylor, consulting mining 
engineer, of Denver, Colo., died at his 
home on Feb. 22. He was 79 years old, 
and a graduate of Amherst College, class 
of 1871. He was a member of the firm 
of Taylor & Brunton for nearly fifty 
years, and from 1889 to 1911 he was 
president of the Taylor & Brunton Ore 
Sampling Company. He is survived by 
a son and two brothers. 


William H. Nichols, former president 
of Nichols Copper, died on Feb. 21. 
Doctor Nichols, who was 78 years of 
age, was born in Brooklyn, N. Y., and 
educated at the Brooklyn Polytechnic 
Institute. At the time of his death he 
was chairman of the board of directors 
of the Allied Chemical & Dye Corpora- 
tion and a director of Nichols Copper 


and several other corporations and 
banks. 


E. A. Byler died at Santa Cruz, Calif., 
on Feb. 4, after a long illness. He was a 
graduate of the University of California, 
went to Cripple Creek in 1893, and, with 
Lee Davis, made the district map, and 
many patent surveys. From about 1904 
on, he resided at Goldfield, Nev., where 
Davis & Byler made what is still con- 
sidered the most reliable map of the 
district. Mr. Byler had a high reputa- 
tion for integrity and reliability. He is 
survived by two sons. 
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INDUSTRIAL PROGRESS 


“Set 






What Power Does the 


Cone Crusher Require? 


Five Operators Give Their Answer 


YMONS cone crushers have been 
4 introduced into the crushing circuit 

of a number of concentrating mills. 
As some requests for information re- 
garding the power requirements of this 
type of crusher were received, several 
operators were asked to give this pub- 
lication information on the subject. 
It is possible to give data from five 
examples. For convenience these will 
be referred to by the letters A, B, C, D, 
and E. All examples are from the 
copper-mining industry. The first three 
have to do with the crushing of hard, 
siliceous ores, highly abrasive, and are 
placed in their probable order, the 
hardest and toughest first. The two 
remaining examples have to do with 
typical porphyry ores which are neither 
as hard nor as abrasive as the former. 
The data are summarized as follows: 


EXAMPLE A—tThe crushing plant 
consists of a 12x24-in. Blake-type 
jaw crusher, a 54x24-in. set of rolls 
and a No. 3 Symons cone crusher. The 
last is operated part time on all three 
shifts, its hourly crushing rate being 
26 tons. It reduces approximately 
24-in. fed to 4 in. The cone crusher 
is a 3-ft. machine operated as a coarse 
grinder and receiving a feed of about 24 
in. average maximum size. The crusher 
is driven by a belt from a 60-hp. motor. 
Maximum power requirement is 35 kw. ; 
average, 234 kw.; and minimum, or 
no load, 6.45 kw. Tonnage handled 
is 350 to 400 tons per day. Mantles 
last about 30 days and bowl liners from 
40 to 45 days. The ore is very hard, 
and as a result mantle and bowl liner 
wear is high. 


EXAMPLE B—At this property four 
7-ft. Symons cone crushers are in- 
stalled. Size of feed is 6 to 8 in. 
maximum. The crushed product varies 
somewhat, depending upon how closely 
mantle adjustment is made. At a feed 
rate of 200 tons per hour screen tests 
are as given in Table I. 

Each crusher is direct-connected to 
a synchronous motor of 250-hp. size; 
power factor 80 per cent; 2,200 volts, 


Table I 
Cumulative Cumulative 
Total, Total, 
Per Cent Per Cent 
Remaining Remaining 
Mesh on Screen Mesh on Screen 
0.742in..... 2.1 14 82.2 
0.525 in..... 13.6 20 84.8 
©. 3577 im..... 38.2 28 87.1 
Beemer eeu 53.5 35 89.0 
Oy cceaecaes 63.6 48 90.8 
Ge occas 70.4 65 92.4 
Me wieq hee 74.9 —65 7.6 
Wt eksu nk occ 79.1 pS 


three phase, 60 cycle, 450 r.p.m. The 
average power load is 128 kw.; mini- 
mum without load, 27 kw. No good 
figures for maximum load have been 
obtained, but the motors have carried 
up to 350 kw. without falling out of 
step. Average power is 0.64 kw.-hr. 
per ton. Wear on the mantle and liners 
is taken up every second day, the 
amount being about ye in. on mantle 
and the same on liner. At this plant 
the Symons cone crusher displaced a 
No. 8 gyratory crusher and a Symons 
horizontal disk crusher, the latter re- 
ceiving its feed from the former. The 
capacity of the two units in series was 
the same as the present capacity of the 
No. 7 Symons cone crusher with the 
same sized feed. Material from the hor- 
izontal disk crusher was 1} to 1} in. 
maximum size with a crushing rate of 
about 134 to 140 tons per hour. The 
cone crusher gives a much finer prod- 
uct at a feed rate of 200 tons per hour. 


EXAMPLE C — Two 7-ft. cone 
crushers were installed at this plant, 
replacing some nine separate crushing 
units. Of the two cone crushers one 
is sufficient for the capacity and the 
other is used for a standby. Size of 
feed is 6 in. maximum. In the flow 


Table II 

Average verage 

ee — 

ercentage ere: 

Mesh on Screen Mesn on fom 
0.742 in..... 12.66 20 79.64 
0.525 in..... 30.92 28 82.30 
i) See 46.40 35 84.81 
Wikewdséens 55.26 48 86.82 
FS 59.92 65 88.65 
Mckwswe twas 6 100 90.27 
eS eae cate 69.66 150 91.08 
St Sten chin 73.43 200 91.82 
Ct oi tees 76.75 —200 8.19 
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sheet an Allis-Chalmers 36x48-in. jaw 
crusher is ahead of the cone crusher. 
A screen analysis of the crushed prod- 
uct, representing a month’s operation, 
is given in Table IT. 

The feed rate averages 322.3 dry 
tons per hour, but this also includes the 
screen undersize product which .does 
not pass through the crusher. As this 
product is approximately 25 per cent 
of the total, the feed to crusher aver- 
ages 240 tons per hour. 

Each crusher is driven by a 240-hp. 
synchronous motor connected by a 
Texrope drive consisting of twelve 
ropes 14x1x300 in. The constant power 
input is 98.7 kw.; average full load 
power 110 kw.; and minimum for 
crusher without load, 24 kw. The max- 
imum power demand is represented by 
398 kw., which peak occurred when a 
piece of steel lodged in the crusher. 
Average power is 0.458 kw.-hr. per ton. 
Adjustment for wear is made every 
three or four days, depending upon the 
hardness of ore. To date neither man- 
tles or liners have been changed. 

When this installation was started 
up, trouble was experienced with the oil 
pumps, direct-connected to the crusher 
shaft. Pump gears were changed fre- 
quently, but this trouble was alleviated 
by an increase in shaft diameter from 
1% to 14 in., and in addition the shaft 
was turned to a shoulder against which 
the gears are pressed by threading the 
shaft end to receive a nut which is held 
in place by a cotter pin. The original 
keyway, tx} in., was changed to stand- 
ard ~ in. square. With these changes 
the pump is fairly satisfactory but is 
still subject to vibration from the 
crusher pinion shaft. The lubricating 
system as a whole is being studied with 
the purpose in view of making it as 
trouble-proof as possible. 


EXAMPLE D—At this plant a 7-ft. 
Symons cone crusher receives the mine 
product after passing a 12-in. grizzly. 
The greater part of the feed is 8 in. 
or less in size. The cone crusher is set 
at § in. and produces a product prac- 
tically all of which will pass through 
one inch. Feed rate is 275 tons per 
hour. The crusher is direct-connected 
to a 250-hp., 480 r.p.m. induction motor. 
Gear and pinion have 39 and 19 teeth, 
respectively. Average power is 79.8 kw. ; 
maximum peak load is 318.5 kw.; and 
no-load power is 18.7 kw. Before the 
maximum peak load is reached the 
springs on the crusher react and relieve 
the load. Average power is 0.29 kw.-hr. 
per ton. 

On the basis of §-in. setting the 
crusher is adjusted twice a week, the 
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take-up being about 4 in. Most of 
the wear appears on the lower end of 
the lower mantle and bow! liner, the 
life of the lower mantle being 158 
days and of the bowl liner 95 days. 
A good deal of abnormal wear has 
been traced to imperfect dust seals on 
the crushers. This has been par- 
tially remedied, but improvements can 
still be made in this feature of the 
design. 


EXAMPLE E—Two 7-ft. cone crush- 
ers were installed at this plant. Mine 
ore is dumped over rail grizzlies 
6 ft. long, spaced 13 in. in the clear. 
This limits the largest piece of ore to 
the crushers to a minimum of 13 in. 
From coarse-ore bins the ore passes 
over Traylor double-deck screens 
ahead of each crusher. The top deck 


has grizzly bars, spaced with 3 in. clear 
openings, protecting the bottom deck of 
mesh screen, 2}xl-in. openings, 4-in. 
wire. Undersize from this screen by- 
passes the crusher. Crusher product 
plus bypassed portion averages 1.1 per 
cent on 1.05 in.; 10.4 per cent on 
0.742 in.; 7.3 per cent on 0.525 in.; 
6.5 per cent on 0.371 in.; and 11 per 
cent on 4 mesh. The average rate of 
feed is 480 tons per hour per crusher. 
A 250-hp. motor is direct-connected to 
the crusher through a Falk 16-C cou- 
pling. Maximum power is full motor 
rating, but under overload motor kicks 
out. Average power is 56 kw. No 
figures were observed for no-load 
power requirement. If it be assumed 
that 25 per cent is bypassed by the 
screen, the average power requirement 
approximates 0.155 kw.-hr. per ton. 





Unusual Qualities of New Rubber Recommend 
It for Engineering Applications 


EVELOPMENT of a new use for 

rubber in the mining and metallur- 
gical industries would not be surpris- 
ing, in view of what has already been 
accomplished in this direction. The 
average engineer, however, will prob- 
ably be surprised to learn that what 
is virtually a new rubber, with prop- 
erties in many ways transcending 
those of ordinary rubber, may now be 
produced from the same original latex 
—the milky fluid obtained from the 
Para rubber tree. 

To aid in understanding the character 
of the new rubber, a brief description 
will first be given of the ordinary 
method of producing crude _ rubber. 
The latex may be considered as a 
watery liquid containing rubber in its 
finest state of subdivision. If weak 
acid is added to it, a junket-like mass 
is formed, and the bulk of the water 
separates out. If, instead, an alkaline 
solution is added, the fluid state is pre- 
served and coalescence of the rubber 
particles is prevented. Although there 
are many forms of crude rubber, this 
description will consider only the two 
most important forms of the rubber 
manufacturer’s raw material—the so- 
called fine pale crepe,'and the ribbed 
smoked sheet. 

In producing the crepe the latex is 
coagulated with acid, and the resultant 
coagulant passed through a series of 
machines having differentially geared 
rolls, the finished product being a long 
thin pale-yellow rubber sheet of crepe- 
like surface, which is hung to dry for 
ten days to two weeks. When dry it 
is rolled and pressed into cases for 
shipment. 

In making smoked sheet, the latex, 
immediately after acidification, is 
poured into rectangular containers, 
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about 16x12x3 in. After coagulation 
the resultant rectangular sheets are 
passed through rolls until the sheet is 
about 4 in. thick. After washing, the 
sheets are hung in smoke houses for 
about ten days, until they become dry 
and develop the amber color which 
characterizes them. They are then 
packed for shipment to the manufacturer. 


_ rubber is tough and amorphous, 
and has a specific gravity of about 
0.94. On cooling it hardens, and when 
frozen becomes hard and opaque and 
is then bent or flexed with difficulty. 
Warming restores its natural properties, 
but the process is relatively slow be- 
cause the material conducts heat poorly. 
At higher temperatures the material 
becomes a soft, semi-fluid mass, which 
does not recover completely on cooling. 
The raw rubber, moreover, is ab- 
sorbent of moisture. When immersed 
in liquids it takes up nothing from 
most of them and in some cases the 
rubber actually dissolves. Under load, 
as for example under the foundation 
of a machine to absorb vibration, a 
piece of raw rubber gradually assumes 
what is known as “permanent set”— 
it will spread out and will not com- 
pletely recover its original size and 
thickness. 

In manufacturing, a variety of 
methods is employed. This brief de- 
scription will be confined to the gen- 
eral principles of heat vulcanization. 
On arrival at the manufacturer’s 
works, the cases of sheet crepe are 
broken open, and the invariably massed 
contents are cut into conveniently 
sized slabs, which are weighed into 
batches for treatment. With rolls, 
which are sometimes heated, the resil- 
ient rubber is kneaded and sheared 





into a semi-plastic condition. Sulphur, 
pigment, fillers, accelerators, and other 
ingredients are added to the plastic 
rubber, and the whole is more or less 
completely mixed to produce what is 
known as “compounded — stock”—a 
dough-like material which has lost all 
the valuable qualities of crude rubber 
and is of no commercial use until 
vulcanized. Vulcanization consists in 
heating this stock to about 130 deg. C. 
for half an hour to three hours. Air 
is usually excluded during the opera- 
tion, and pressure is applied. The effect 
is to change the soft stock into the 
well-known manufactured rubber such 
as composes the automobile tire or the 
hot water bottle. By varying the 
quantity or variety (or both) of the 
compounding ingredients, a wide range 
of vulcanized rubber goods can be 
produced. 


The physical nature of the rubber, 
however, has changed. It is no longer 
amorphous but is in a condition which 
may be called crystalline. With the 
physical metamorphosis, new reactions 
to conditions of use, storage, and serv- 
ice take place. The rejuvenated ma- 
terial is not so quickly affected by 
changes of temperature, absorption of 
liquids, or permanent set. Its tensile 
strength has been increased greatly. 
At the same time other phenomena of 
a less favorable nature are being pro- 
duced. Under abrasive conditions the 
material granulates in wear. A satis- 
factory “join” or weld cannot be made 
with rubber solutions without the aid 
of heat. The material ages or per- 
ishes at a rate depending upon the 
conditions of use or storage. The latter 
condition may be considered the most 
serious. 

Rubber technologists have not yet 
found a satisfactory explanation of the 
condition of aging or perishing in 
rubber with which all users are famil- 
iar, which brings with it the rapid 
reduction in tensile strength and resil- 
iency, accompanied by acid odor and 
ultimate transformation into hard 
brittle rosin. This process of perish- 
ing no doubt involves molecular 
changes, but, in the opinion of Bernard 
Wilkinson, is due fundamentally to the 
crystalline structure of heat-vulcanized 
rubber. Aging and perishing of vul- 
canized rubber are accelerated by the 
use or storage in relatively high tem- 
peratures, or exposure to dry atmos- 
pheres or the actinic rays of light. 
Rubber goods in tropical countries 
often perish during a comparatively 
short period of storage before use. 


N THE new kind of rubber, men- 

tioned at the outset, this phenomenon 
of aging or deterioration does not take 
place. This new rubber is made by 
the so-called Wilkinson process de- 
veloped by Bernard Wilkinson, previ- 
ously mentioned. 

Of importance is the fact that for 
the manufacture of rubber by this 
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process fresh rubber latex is necessary, 
the result being that the works and 
laboratory of Mr. Wilkinson’s com- 
pany, the Wilkinson Process Rubber 
Company, Ltd., are situated in the 
Malay Peninsula, in the heart of an 
important rubber-growing district. An 
American company (Wilkinson Process 
Rubber Sales Corporation, 53 West 
Jackson Blvd., Chicago) was recently 
organized. 


HE Wilkinson process is, in brief, 
as follows: Fresh latex, delivered 
at the plant by motor tank lorries, is dis- 
charged into special tanks for receiving 
and weighing. It is then so treated 
that nascent sulphur is released from 
a sulphur-forming protein present. A 
small quantity of chemical matter is 
added; also a coloring pigment. Before 
addition these chemicals are prepared 
by passing them several times through 
special machines, which break them 
down on a film of water into a finely 
divided condition, so that a colloidal or 
pseudo-colloidal state results. Only 
sufficient of these chemicals is added 
to produce the reactions upon which 
the success of the process depends. The 
finished product is 90 per cent rubber. 
Comparison might here be made be- 
tween the new process and the usual 
heat-vulcanization process, with respect 
to the methods used to mix the chemi- 
cals with the rubber. Apart from the 
drastic breaking down of the rubber 
already described, which takes place 
while the chemical matter is being 
added for the vulcanization, the degree 
of intimate mixture cannot possibly be 
so complete in the case of a plastic 
dough as with a relatively dilute liquid. 
Under the new process, the super- 
wetted, pseudo-colloidal chemicals, after 
being added to the latex, combine per- 
fectly with the rubber molecules. The 
only encouragement necessary is mild 
agitation or stirring. Chemical actions 
occur rapidly in the rubber when it is 
in liquid form. The necessary admix- 
ture of rubber and chemicals, naturally 
more perfect under such additions, is 
achieved without drastic breakdown of 
the rubber. No heat is used, a state 
of what may be termed incipient vul- 
canization being produced. 

After standing, the chemically treated 
and activated latex coagulates, and the 
coagulum is machined at once into 
standard crepe of unit width and thick- 
ness. During the final machining of 
the crepe, great care is taken to main- 
tain this standard thickness. The wet 





crepe is then transferred to a drying 
shed, where it hangs for seven days 
on the average. It is then, after labora- 
tory control, wound on spools. 

The spooled crepe is then built up 
by hand on tables, first into sheets of 
single thickness, 50 ft. long and 5 wide. 
The strips are joined by practically 
autogenous welds. Single sheets are 
then built up further by being laid one 
on top of the other until the desired 
thickness is attained, care being taken 
that the joins in the crepe are not co- 
incident. By rolling, a sheet of homo- 
geneous structure is then produced. 
From these standard sheets, manufac- 
tured on thicknesses of 1/16 in. up to 
2 or 3 in., all products made under the 
Wilkinson process are fabricated. The 
standard sheet, as made, has been given 
the name of “Linatex.” 

Throughout the drying and building 
up processes described, the process of 
“cure” is progressing. Before the fin- 
ished material leaves the works it is 
sufficiently vulcanized for use. 


HERE additioral tensile strength 

is required, a special form of fab- 
ric is introduced in the construction of 
the sheet. This is woven from pure, 
long-staple cotton of great strength. 
Before inclusion it is proofed~at atmos- 
pheric temperature by the specially 
treated latex before the latter has coag- 
ulated. 

The resultant material retains all the 
natural nerve and fiber of the rubber, 
and is amorphous. It improves with 
age, and will not deteriorate in use or 
storage. No granulation occurs as a 
result of wear. It can be joined with 
solutions, and has great resiliency. It 
does not absorb moisture and is resistant 
to the effects of exposure to sunlight. 
Where reinforcing fabrics are neces- 
sary, no heat of vulcanization is pro- 
duced that might partly destroy them. 
Under working conditions less strain is 
put on the fabric in the rubber, owing to 
the amorphous condition of the latter. 
The rubber, moreover, is unaffected by 


sea water. Marine growths will not 
adhere to it, nor will white ants 
attack it. 


Great resistance to abrasion is ex- 
hibited under most severe conditions, 
in contrast to ordinary heat-vulcanized 
rubber, which granulates under abra- 
sion, as in pencil erasers, for instance. 


_ THE following are described some 
applications of the new rubber with 
the results obtained. The accompany- 


Comparison of New Rubber and Cast Iron Launder Linings 


Period of test, 12 months 
Material carried, slimes and very sharp crushed ore 


Weight 
per 
, Sq.Ft. 
Material Thickness Lb. 
Rubber (Linatex).............. 2 1.25 
Cast Linetes 0ii5 5.55 5d5 cckacs 3 30 


Te Cost—Rubber, less than ,; that of cast liners. 


Material Worn Away Annual Cost 
Cost per in 12 Mos. per Sq.Ft. 
q.Ft. Cost per Including Interest 
Delivered Sq.Ft. at 5%, 
Pence % Pence Pence 
60 2.13 1.27 44 
84 56.93 30.16 52.36 


ife —For equal thickness, the new rubber lasts about 80 times longer than cast liners. 
Weight:—For equal thickness, the rubber weighs about } that of cast liners. 
or the thicknesses given, the rubber weighs about 7 that of cast liners. 
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ing table gives figures obtained in an 
independent test carried out at a well 
known mine. These show that the 
wear on the new rubber is negligible. 

At a South African gold mine, a 
piece of the new crepe rubber 2 ft. 
64 in. by 12 in. by 4 in. and a white 
iron casting 1 ft. 54 in. by 12 in. 
by } in., put in the main launder of 
the mill on June 1, 1925, were taken 
out, examined, and weighed on May 
3, 1926, the results being that_ after 
eleven months the crepe rubber showed 
practically no sign of wear except 
where butting against the white iron 
casting. Its weight had been reduced 
from 514 oz. to 504 oz. The white 
iron, on the other hand, which was 
worn unevenly and not worth putting 
back, had decreased in weight from 
573 oz. to 274 oz. On May 3, 1926, 
the piece of Linatex was put back in 
the launder together with a new cast- 
ing of white iron. After a further 
year’s test, the following figures were 
obtained: The rubber had been reduced 
in weight from 504 oz. to 46 oz.; the 
white iron had been reduced from 6074 
oz. to 192 oz. Thus, in two years, 
7144 oz. of white iron was worn away 
and only 54 oz. of the rubber. 


T THE mill of a well-known mine 
several thousands of feet of launder 
were built of heavy green timber and 
lined with white-iron castings, } in. 
thick. A highly abrasive but valuable 
concentrate was being handled by 
these launders, and the average life of 
the 3-in. white-iron plate was six 
months. Of necessity, the supports and 
timbering were of substantial character 
to carry the heavy weight of the laun- 
der. After one year no measurable 
wear had taken place on a section of 
the launder lined with 4-in. Linatex. 
In consequence, the whole of the laun- 
der system was built of light metal 
carried on suitable angle irons and 
lined with j-in. rubber. Apart from 
the outstanding resistance to abrasion, 
more working space was made avail- 
able in the mill by virtue of the re- 
duction in size of the launder structure. 
The launder system is watertight. 
The new rubber is said to have been 
used to corresponding advantage for 
lining the stone chute on tin dredges; 
for covering concentrating tables in 
place of linoleum; as a resilient pad 
underneath the manganese steel lining 
at the impact point in a mine chute, 
this resilience doubling the life of the 
steel without wear on the rubber; for 
lining pumps and similar equipment 
against wear; also for lining skips, 
causing them to empty cleanly on dump- 
ing. In short, it may be applied, 
generally speaking, where advantages 
result from absorbing shocks and vibra- 
tion; where it is desirable to avoid 
attrition of metals and to protect them 
from the action of acids and alkalis, 
and also to prevent ratchet-like move- 
ment of structures (creep) ; and to su- 
stitute elasticity for rigidity. 
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NEWS OF THE INDUSTRY 


Summary 


Suspension of development work on 
the oxide orebody at Fresnillo, be- 
cause of the low silver price, pre- 
sages abandonment of this low-cost 
Mexican enterprise. Development 
on sulphide orebody continues favor- 
able and milling capacity is being 


increased. 
x * 


What is believed to be a new ore 
channel has been struck at Silver 
King Coalition, Park City, Utah, 
and reserves are being increased. 

x ok * 


Buchans, the Newfoundland zinc- 
lead property in which A. S. & R. 
owns a half interest, is doubling its 
mill capacity because of tncreased 


reserves. 
x * * 


All dredging and power equipment 
for the Placer Development gold 
properties in New Guiana will be 
transported by airplane, thus saving 
$625,000 and a year in time. 

boa a 


The plant that will eventually be 
built at Morenci, Ariz., to treat ore 
from the low-grade Clay orebody, 
will have a capacity of 20,000 to 
25,000 tons daily, according to Wal- 
ter Douglas. 

Pb xe 
Resumption of the normal rate of 
production at the Federal and Hecla 
Mining properties makes the Coeur 
d’ Alene district one of the few base- 
metal camps in the Unitéd States 
that is not curtailing. 

o eis 


Mining of the Frood nickel-copper 
deposit will be on the basis of 6,000 
tons of ore daily by Jan. 1, 1931, 
according to present plans of Inter- 
national Nickel. High-grade re- 
serves in the mine are put at 43,562,- 
000 tons. | 
* * 

New zinc tariff includes all ores con- 
taining more than 3 per cent, except 
pyrites, thus automatically subject- 
ing ore from the Canadian side of 
the Metaline Falls district to a 
duty and interfering with plans of 
Reeves-McDonald for shipping to 
the Pend Oreille concentrator. 
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Montreal East Selected as Site for 
New Canadian Copper Refinery 


ORE than a year after the original 

announcement of the construction of 
a refinery in eastern Canada to treat blister 
from the Noranda and other Canadian 
copper mines, Canadian Copper Refiners 
has selected Montreal East, on Montreal 
Island in the St. Lawrence River, Quebec, 
Canada, as the site for the plant. It will 
have a capacity of 75,000 tons of copper 
annually, and will cost about $2,000,000 to 
build. Construction work will start not 
later than May. The company hopes to 
have the plant in operation by Jan- 
uary, 1931. 

This will be the third copper refinery 
in Canada, the first being the 25,000-ton 
plant at Trail, B. C., belonging to Con- 
solidated Mining & Smelting, and the sec- 
ond being the 120,000-ton plant now 
nearing completion at Copper Cliff, Ont., 
constructed by Ontario Refining, a sub- 
sidiary of International Nickel, American 
Metal, and Consolidated Mining & Smelt- 
ing. The combined capacity of these 
three plants—220,000 tons—as compared 
with the Canadian copper output in 1929— 
120,000 tons—indicates the great expan- 
sion of production from Canadian copper 
mines that is likely to be attained within 
the next two years. Blister from the 
Noranda smelter, in the Rouyn district, 


C. & A. Completes Building for 
Junction Power Shaft 


Calumet & Arizona has completed the 
building for the new power plant at the 
Junction shaft of its Bisbee copper prop- 
erties in Arizona. The main building is 
120x50 ft., with an adjoining boiler room, 
80x50 ft. Two 725-hp. Combustion Engi- 
neering boilers, to operate under 400-lb. 
steam pressure; three 4,400-cu.ft. capacity 
Sullivan angle air compressors; and a 
3,750-kva. turbine generator will be in- 
stalled. A 150-hp. motor-generator set 
will also be installed to provide direct 
current for underground use. A 48x38-ft. 
cooling tower, 80 ft. high, is being built. 
The old Junction power plant, with its 
familiar row of stacks, will be torn down 
as soon as the new plant has been put into 
operation. 


Hammon Copper Succeeds Zonia 


Organization of the Hammon Copper 
Company, Ltd., has been completed and the 
first treatment unit at the property at 
French Gulch, near Kirkland, Ariz., will 
be constructed at once. This company 
succeeds Zonia Copper, which has been 
conducting development and experimental 


Quebec, and the new Hudson Bay smelter, 
in northern Manitoba, will be the principal 
sources of supply for the Canadian Copper 
plant. Noranda is expected to furnish 
50,000 tons annually and Hudson Bay 
about 15,000 tons. Although Sherritt- 
Gordon concentrate will be smelted at the 
Hudson Bay plant, the blister will probably 
be treated at Copper Cliff rather than at 
Montreal East. 

The refinery site at Montreal East com- 
prises 85 acres, and the contract between 
the town and the company provides for 
protection of the municipality in the mat- 
ter of health regulations. A reduction in 
taxes for ten years has been granted the 
refinery, but a minimum annual tax of 
$15,000 will be paid. From 800 to 1,000 
men will probably be employed when the 
plant is in operation. Cost of construc- 
tion at $2,000,000 compares favorably with 
the cost for similar plants. The new 
100,000-ton Nichols unit at El Paso, Tex., 
cost about $4,000,000. 

Noranda Mines has the controlling in- 
terest in Canadian Copper Refiners. The 
other interested companies are British 
Metals, which holds the sales contract for 
copper from Noranda, and Nichols Cop- 
per, which is now refining Noranda blister 
at its Laurel Hill plant, Long Island, N. Y. 


work on a copper oxide orebody. Leach- 
ing will be used, and the first unit will 
have a capacity of 600 tons of ore daily. 
W. P. Hammon, of San Francisco, is 
president of the company, and W. J. 
Loring is vice-president and _ general 
manager. 


® 
Mill at Alta, Utah, Starts 


Jacobs Engineering & Development put 
its new flotation plant in Little Cottonwood 
Canyon, near Alta, Utah, in operation on 
Feb. 22. The mill, built under the direc- 
tion of C. B. Jacobs and W. M. Hudson, 
has a capacity of 50 tons of lead-copper 
ore daily and is housed in three separate 
buildings. Ore is trammed to the mill in 
5-ton cars from the Mineral Veins Coali- 
tion properties, which the company has 
under lease. 

Coarse crushing is done by a Blake 
crusher, from which the ore is conveyed to 
a 150-ton bin that supplies the Hardinge 
ball mill, operating in closed circuit with 
a Dorr duplex classifier. After grinding 
to 40 or 50 mesh, the ore will be put 
through a six-cell Fahrenwald flotation ma- 
chine. Separation of lead from copper 
will be effected on a No. 6 Wilfley table, 
and the concentrate will be prepared for 
shipment by a Dorr thickener and Ameri- 
can filter. 
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Power plant at Roan Antelope, 


Northern Rhodesia, showing permanent 


structure being built over the present temporary plant 


Airplane to Transport Dredges 
to New Guinea Placer Field 


RANSPORTATION of _ dredging 

and power equipment, weighing 2,400 
tons, to the gold properties of Placer 
Development, in New Guinea, will be 
undertaken entirely by airplane, according 
to F. W. Griffin, of San Francisco, who 
recently returned with C. A. Banks, of 
Vancouver, after a visit to the field. In 
an exclusive interview with E.&M.J., Mr. 
Griffin stated that to build a road, 90 miles 
long, from Lae to the Bulolo district would 
have cost $1,125,000 and taken a long 
time. Both from considerations of time and 
cost, air transportation was more advan- 
tageous. Two tri-motored, all-metal planes 
will be bought, designed to meet the unusual 
requirements of transporting two dredges 
_ a hydro-electric power plant to the 
eld. 

The cargo hatch will be 5 ft. wide and 
12.5 ft. long, and the cargo compartment 
will be 24 ft. long. The heaviest load to 
be carried will be the upper tumbler shaft, 
12 ft. long and 18 in. in diameter. It 
weighs 6,900 Ib. The freight load will be 
limited to 7,000 Ib. Dredges and parts 
will be sectionalized and equipped with 
10-cu.ft. buckets. Hulls will be of steel, 
and plates up to 20 ft. long will be handled. 

The power plant will consist at first of 
two 600-kw. generators and two 800-hp. 
turbine wheels. Later a third unit will be 
added. Each unit will be sufficient to sup- 
ply a single dredge. Estimated cost of the 
dredges and power plant is $2,036,000. 
Cost of airplanes and air transportation 
is estimated at $500,000. About 14 years 
should be saved in placing the property in 
production by adopting this method, as the 
entire freight will be handled within a 
year. Flying conditions are considered 
good in New Guinea, as the absence of 
wind promises little interference with any 
program of air transportation. The new 
area is only thirty minutes’ flight from the 
ocean. 

Present plans call for the power plant 
to be erected by October, 1931, the first 
dredge to be completed and in operation 
by the end of 1931, and the second dredge 
six months later. The combined capacity 
of both dredges is estimated at 3,400,000 
cu.yd. per annum. Estimated operating 
period will be twelve years. Complete 


shops will be built, so that all repair work 
can be efficiently handled. A landing field 
and dwellings will be erected in close prox- 
imity to the area. The nearest supply 
point is Sydney, Australia. 4 

The dredging property was discovered 
and partly developed by the Guinea Gold 
Company and was subsequently acquired by 
Placer Development, Ltd., after further 
development, for £50,000 and 10 per cent of 
the operating company’s shares. The oper- 
ating company, to be known as the Bulolo 
Gold Dredging, Ltd. is in process of 
formation. 


Waite-Ackerman-Montgomery Is 
Crosscutting to New Orebody 


Crosscuts are being driven on the 500 
and 700 levels of the Waite-Ackerman- 
Montgomery property, at Rouyn, Que., to 
reach ore indicated by three diamond drill 
holes. During 1929, a total of twelve drill 
holes were put down, the three that cut ore 
indicating a length of 200 ft. of 6 per cent 
copper ore between depths of 450 and 700 
ft. from the surface. This ore appears to 
occur in irregular, inter-connected lenses, 
and lateral work will have to be undertaken 
before tonnages can be estimated. Exclu- 
sive of this body, on Dec. 31, 1929, reserves 
were estimated at. 100,000 tons of copper 
ore, averaging 6.1 per cent copper and 3.3 
per cent zinc; and 300,000 tons of zinc ore, 
averaging 11.5 per cent zinc. Production 
in 1929 was 46,768 tons of ore, averaging 
8.1 per cent copper and 4.9 per cent zinc. 
All but 3,250 tons of this was smelted direct 
in the Noranda plant, the remainder being 
concentrated: prior to smelting. 


Supreme Court Upholds Magma 


On Feb. 24 the U. S. Supreme Court 
handed down a decision in the litiga- 
tion between Minerals Separation and 
Magma Copper on flotation patents that 
upheld the decision of the U. S. Circuit 
Court of Appeals favoring Magma. The 
Federal District Court of Maine had 
originally decided ‘in favor of Minerals 
Separation. Mr. Justice Holmes wrote 
the decision upholding the Circuit Court. 
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Morenci to Mine Clay Orebody 
at Rate of 20,000 Tons Daily 


Mining of the low-grade Clay orebody 
at Morenci will be at the rate of 20,000 
to 25,000 tons of ore daily, according to 
Walter Douglas, president of Phelps 
Dodge, which owns the property. Metal- 
lurgical methods are now being tested for 
application to the ore, which averages 
about 1.1 per cent copper. Intensive de- 
velopment during the last few years has 
put about 200,000,000 tons of this grade 
in sight. Underground methods will be 
used in mining. When the new plant will 
be built depends largely on the: course of 
the metal markets and the exhaustion of 
the higher-grade Humboldt orebody, which 
the company is now exploiting at Morenci. 


Camp Verde Sodium Sulphate 
Mine Leased to Paper Company 


Western Chemical has leased its sodium 
sulphate property, two miles southwest of 
Camp Verde, Ariz., to an Eastern paper 
manufacturing concern, according to R. W. 
Coad, president of the chemical company. 
A crew of twenty men is now preparing 
the plant, which has not been operated for 
two years, for a resumption of production. 
The deposit, said to be the largest in the 
world outside of Germany, is mined by 
open-pit methods with a steam shovel. 


A. S. & R. Closes Asientos Unit; 
Options D’Inguaran Copper 


American Smelting & Refining has re- 
ceived permission from the Mexican gov- 
ernment to close its Asientos unit, in 
Aguascalientes, because the low silver 
price made profitable operation impossible. 
Only silver ore is produced from the mine, 
which employed 300 men. 

An option on the D’Inguaran copper 
property, in the Tacambro district, near 
the Balsas River, Michoacan, has been 
taken by A.S.&R. The property is con- 
trolled by the French interests operating 
the Boleo Copper mine, in Lower Cal- 
ifornia. It has been developed through a 
long tunnel and two shafts. A fairly large 
tonnage of ore, averaging 3 per cent cop- 
per, is said to be in sight. Distance from 
railroad facilities has prevented production 
from the property. 

The A. S. & R. is also examining the old 
Lane-Rincon silver mine, in the Temascal- 
tepic district, State of Mexico, and the 
Huicicila silver-gold mines, in Nayarit. 


Burbank Speaks on Ouray Area 


At least five horizons below the deepest 
workings in the Ouray-Telluride district 
of southwestern Colorado will be found to 
carry ore, W. S. Burbank, of the U. S. 
Geological Survey, predicted at a meeting 
of the Colorado Scientific Society on Feb. 
22. Diamond drilling from the old work- 
ings should encounter this ore within 500 
to 1,000 ft. vertically. Mr. Burbank 
stated. He has been making an intensive 
study of the region for the Survey. At 
present most of the mines in the district 
are closed down, although leasers are oper- 
ating in the old Camp Bird property. 
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Hecla and Federal Resume 
Normal Operating Rate 


Production of ore from the mines of 
Federal Mining & Smelting and Hecla 
Mining, in the Coeur d’Alene district, 
Idaho, has been restored to the normal 
rate. These properties had curtailed out- 
put about 15 per cent three months ago, 
when the price of lead dropped. On Feb. 
15, when it appeared that lead was likely 
to remain at 6.25c. a pound, New York, 
indefinitely, because of the good demand, 
the Federal properties—the Morning and 
Page mines—took on the men that had 
been dismissed in the curtailment. Hecla 
went back to normal about Feb. 20. Since 
then, however, the price of lead has dropped 
to 6c. a pound, New York, because of 
weakness in London. Whether curtailment 
will be resumed is not known. These two 
companies were the only ones in the Coeur 
d’Alene district that had curtailed. 


a 
Sunshine Up to 300 Tons Daily 


Despite the decreasing price of silver, its 
principal product, Sunshine Mining has 
stepped mill capacity up to 300 tons daily 
at its concentrator in the Coeur d’Alene 
district, Idaho, by putting a new 8-ft. 
Hardinge ball mill, working in closed cir- 
cuit with a Dorr classifier, into operation. 
The two smaller ball mills that have been 
used for fine grinding hitherto are being 
kept in reserve until the improvements at 
the mine are completed that will permit 
raising capacity to 500 tons daily. Addi- 
tional flotation equipment will be installed 
later. The raise from the 500 level to com- 
plete the incline shaft to the main tunnel 
has been completed, and, as soon as the 
new hoist is installed, the mine will be 
ready to handle 500 tons daily. In 1929, 
cost of silver production was only 20.5c. 
an ounce, indicating that further substan- 
tial declines in the price must occur before 
Sunshine’s profit is threatened. Average 
grade is 27.7 oz. of silver a ton. 


E 
Duthie Mines Closes Mill 


Duthie Mines has closed its mill, near 
Smithers, B. C., and stopped ore produc- 
tion, as low metal prices make operation 
unprofitable. About 60 men have been 
dismissed, 40 being retained on development 
work. The McPherson adit, which has 
been driven 400 ft. toward the adjoining 
Humming Bird and Canary groups, will be 
continued 1,700 ft. to reach the downward 
extension of surface outcrops that showed 
silver, lead, zinc, and gold. Driving of 
this tunnel will be the most important work 
for the next few months. 


‘i 
Dean Visits Salt Lake City 


R. S. Dean, chief metallurgist of the 
U. S. Bureau of Mines, recently visited 
Salt Lake City and addressed the Univer- 
sity of Utah fellowship seminary on “The 
Relations of the Crystal Structure of Min- 
erals to the Flotation Theory.” Mr. Dean’s 
visit to the local station of the Bureau 
concerned the installation and operation of 
the new X-ray laboratory, to be used both 
by the University of Utah and the U. S. 
Bureau of Mines for the microscopic study 
of minerals. This laboratory will also be 
used to investigate such phenomena as the 
crystal structure of minerals. 
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Radium in Stone Mountain 


An untold quantity of radium lies 
locked in Stone Mountain, near 
Decatur, Ga., according td Prof. 
James A. Hootman, of the physics 
department of Emory University. 
Professor Hootman’s revelation fol- 
lowed an investigation of springs 
originating in the mountain. These 
springs, his tests show, contain 


35,040 curies of radioactivity, as 
compared with 16,000 curies in the 
famous 

Germany. 


Joachimstah! spring, in 





New Ore Channel Discovered at 
Silver King Coalition 


What appears to be a new ore chan- 
nel, known as the A. K., has been dis- 
covered at Silver King Coalition, in the 
Park City district, Utah, according to 
M. J. Dailey, general manager of the 
company. It was found in a fissure sys- 
tem in which little work has been done, 
and the small amount of development 
that has been done to date has blocked 
out a considerable area of high-grade 
ore. Further additions are expected. 
During 1929, a total of 33,105 ft. of de- 
velopment work was done at the prop- 
erty, compared with 24,685 ft. the year 
before. As a result, ore reserves have 
been substantially increased, despite the 
extraction of 180,301 tons of ore during 
the year. A new central air-compressor 
station has been built, with a capac- 
ity of 3,200 cu.ft. per minute, to replace 
the several scattered compressors now 
in operation. An 113-in. air line, 11,000 
ft. long, was recently installed under- 
ground. 


Boska Mill Is Burned 


No. 2 mill of Boska Mining, southwest 
of Baxter Springs, Kan., in the Tri-State 
lead-zine district, was destroyed by fire 
on the night of Feb. 24, with a loss of 
about $60,000. A new mill has been 
started on the old foundations. 





Shan Lode at Burma Widens 
Notably at No. 9 Level 


A crosscut on the No. 9 level of the 
Bawdwin mine of Burma Corporation, 
in Burma, India, has struck ore in the 
Shan Lode five times as wide as at the 
corresponding point at higher levels. 
The crosscut was driven east at a point 
589 ft. north of the Marmion shaft and 
cut 61.3 ft. of ore averaging 33 per cent 
lead, 9.5 per cent zinc, and 24 oz. of 
silver to the ton, according to an official 
report from the company’s London of- 
fice. Corresponding results on the No. 
8 level were 12.5 ft. of ore averaging 47.8 
per cent lead, 13 per cent zinc, and 35 
oz. of silver to the ton. On the Nos. 
6 and 7 levels, the same orebody was 
3.5 ft. and 9 ft. wide, respectively. 

In regard to the Shan Lode, the an- 
nual report states that development, 
which had at the time proceeded to a 
point only 379 ft. north of the shaft, had 
exposed an orebody equal to the average 
of the corresponding areas on the upper 
levels, but 40 per cent richer in grade. 
The latest crosscut evidently indicates 
that, in addition to being richer, the ore- 
body is wider at depth. 


New Zinc Tariff Includes Ores 
of More Than 3 Per Cent 


The duty on zinc-bearing ores includes 
all ores containing more than 3 per cent 
zinc, as passed by the U. S. Senate on 
Feb. 18, instead of only ores containing 
more than 10 per cent zinc, as reported 
in our issue of Feb. 24. The incorrect 
report was published following a mistake 
in transmission by ticker. Possibility of 
exploitation of low-grade ores on the 
Canadian side of the Metaline Falls dis- 
trict was the real reason for applying 
the rate of 1.5c. a pound on the zinc 
content of ores containing less than 25 
per cent zinc, the minimum on which this 
duty is applied under the present rates. 
Plans of Reeves-McDonald Mines for 
shipping ore to the proposed concentrator 
of Pend Oreille Mines & Metals will have 
to be revised if the change voted is finally 
translated into law. 





Retimbering No. 2 shaft at Roan Antelope, Northern Rhodesia 
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The water purification plant at Roan Antelope, Northern Rhodesia 


Suspend Zinc Shipments from 
Howe Sound’s Potosi Mine 


Shipments of zinc concentrate from the 
El Potosi mill of Howe Sound, at Chihua- 
hua City, Chihuahua, Mexico, have been 
completely suspended, according to E. B. 
Schley, chairman of the board of directors. 
Shipments will not be resumed until a mate- 
rial advance in the price of zinc is effected. 
Production of zinc from the company’s 
Mexican properties was 53,455,920 Ib. in 
1929, although in the fourth quarter only 
7,910,310 lb. was produced. This decreased 
output resulted partly from the smaller 
tonnage of ore milled caused by power 
shortage in Mexico. As soon as a normal 
supply of power is again available, some 
time this spring, development work at 
the mine will be resumed. Shaft sinking 
to 3,000 ft. has also been interrupted by the 
power shortage. 


* 
Eureka Standard Plant Ready 


Eureka Standard has completed the new 
surface plant at its gold property in the 
Tintic district, Utah. A new 85-ft. steel 
headframe, a Wellman-Seaver-Morgan 
electric hoist, and automatic dumping and 
conveying machinery are included in the 
new plant. Ore will be loaded into self- 
dumping shaft skips from large pockets 
on the 1,100 and 1,300 levels. Surface 
tramming is eliminated by a belt convevor 
from the headframe to the railroad loading 
bins, Tintic Standard controls the Eureka 
Standard company. 


# 
Drill at Sultana Nickel Mine 


Drilling has started at the Sultana nickel 
mine, in the southwestern end of the 
nickel-bearing eruptive of the Sudbury 
district, Ontario, by McVittie-Graham 
Mines, which has taken an option on 60 
per cent interest in the property, now 
owned by British Empire Steel. 


# 
Vipond Crosscutting at 500 Ft. 


Crosscutting has been started on the 500 
level of the Vipond Consolidated mine at 
Porcupine, Ont., to search for the down- 
ward extension of a vein recently en- 
countered by drilling on the 400 level. A 
width of 44 ft., averaging $22 a ton in 
gold, was cut near the Hollinger boundary 
at that depth. 
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Arizona Asbestos Mine Has 
Sixteen-Year Safety Record 


Arizona Asbestos Association, a division 
of Johns-Manville Corporation, has oper- 
ated an asbestos property at Chrysotile, 
Ariz., for sixteen years without a single 
fatal accident, according to a report filed 
in the office of T. C. Foster, state mine 
inspector. Since 1914 the company has been 
p oducing asbestos with a crew ranging 
from 15 to 240 men, and is at present 
employing 77 men. In 1929, only two lost- 
time accidents occurred, although 23,584 
man-shifts were worked. The room-and- 
pillar back-fill stoping method is being used 
in mining the deposit. 


Rustenberg Platinum Plant Yields 
Satisfactory Results 


Operation of the new concentrator of 
Potgietersrust Platinum at Rustenberg, 
Transvaal, has been satisfactory since oper- 
ations were started at the beginning of the 
year. The plant can treat 6,000 tons of 
sulphide ore or 9,000 tons of oxide ore 
monthly, and at present is handlinz a pre- 
ponderance of the oxide material. Ore 
reserves at the farms Klipfontein and 
K-oondal are very large, and the size of 
the plant has been determined by the plat- 
inum market rather than by conditions at 
the mine. Provision has been made for 
duplication of capacity at a low cost. The 
average grade of ore is about 8 dwt. 
platinum-group metals per ton, of which 
75 per cent is platinum. Both gravity con- 
centration and flotation are used in treat- 
ment. The concentrate is shipped to the 
chlorination works near Brakpan, where 
concentrate from the Potgietersrust mill 
of the company is also handled. 


Norwegian Smelter Closes 


Operation of 


the R6ros Copper 
smelter, at Roros, 


Norway, has been 
temporarily suspended to permit ac- 
cumulation of an ore supply in the 
smelter bins. Two of the company’s 
mines—the Sextus and the Ridalen prop- 
erties—have been closed because of the 
withdrawal of a government subsidy that 
permitted profitable operation. Some of 
the miners have been given employment 
in the company’s Storvarts mine, which 
is increasing its output to meet the 
smelter demands. 





Equipment of Lake George Mine 
Will Cost $1,250,000 


Equipment of the. Lake George lead- 
zinc property at Captains Flat, New South 
Wales, for production of 180,000 metric 
tons of ore daily will cost about $1,250,000. 
Expenditure in development of the mine 
to date totaled $875,000. A _ pilot ex- 
perimental plant to determine the flow 
sheet of the 500-ton concentrator is now 
in operation. Annual production of con- 
centrate is estimated at 18,000 tons of tead 
concentrate, 36,000 tons of zinc concen- 
trate, and 54,000 tons of pyrites contain- 
ing 49 per cent sulphur on the basis of 
180,000 tons of ore. The pyrites will be 
used for the manufacture of sulphuric 
acid and superphosphates. Construction 
of a superphosphate plant would cost an 
additional $2,000,000. Lead and zinc con- 
centrate will be shipped to Europe. 

The construction program includes a 
50,000,000-gal. reservoir and erection of a 
power transmission line from Queanbeyan 
to the mine, a distance of 32 miles. Power 
costs will be 0.6d. per kilowatt-hour, and 
the amount installed 1,350 hp. Total work- 
ings costs are expected to be less than 30s. 
per ton of ore. Construction of a railroad 
to the property from Bungendore, 21 miles 
away, would cost about £9,580 per mile, 
and the New South Wales government is 
now considering the feasibility of such 
construction. 

Development work on the property, 
consisting of 8,900 ft. of lateral work and 
17,400 ft. of diamond drilling, has proved 
the orebody to have a length along the 
strike of 4,000 ft. Total reserves are now 
estimated at 1,921,316 tons, averaging 7.5 
per cent lead, 12.9 per cent zinc, 0.76 per 
cent copper, 2.37 oz. of silver, and 1.27 
dwt. of gold to the ton: Metal recoveries 
are expected to be 90 per cent of the 
lead, 90 per cent of the zinc, 85 per cent 
of the silver, 75 per cent of the copper, 
and 50 per cent of the gold. 


Mount Isa Has Ample Water 


Recent heavy rains at Mount Isa Mines, 
in northern Queensland, Australia, _have 
not only provided the company with a 
supply of water estimated to be sufficient 
for two years of operation, but have also 
interrupted railroad service. The delay 
will last about three weeks in all, and the 
line should be clear by March 10. Under- 
ground work has been hampered slightly 
by the rains, but construction has pro- 
ceeded normally. At the Rifle Creek dam. 
the water is now up to the top, and about 
1,000,000,000 gal. is in storage. Sinking 
of the main shaft is down to 472 ft. It is 
being put down to 620 ft. and the first 
level will be at 350 ft. 

Diamond drill hole No. A-11 at Mount 
Isa has cut the main Black Star orebody 
1,000 ft. south of the Davidson shaft, 
adding 200 ft. to the length of the ore, 
according to a progress report from the 
company, dated Feb. 22. Previous to cut- 
ting this ore, the Black Star deposit had 
been proved for a distance 800 ft. south of 
the shaft and 1,400 ft. north, or a total of 
2,200 ft. Ore was cut at a depth of 583 ft. 
for a width of 75 ft. It averages 6.8 per 
cent lead, 7.5 per cent zinc, and 2.6 oz. of 
silver to the ton. Hole No. A-9, imme- 
diately north, cut ore at 791 ft. for a width 
of 147 ft. and averaging 5.5 per cent lead, 
7.1 per cent zinc, and 1.6 oz. of silver. The 
hole is being continued to cut the footwall 
veins. 
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Treadwell Yukon to Expand 
Scope of Mayo Operations 


Further increases in production from its 
holdings in the Mayo silver-lead district, 
Yukon Territory, Canada, are presaged by 
developments and construction contem- 
plated by Treadwell Yukon, the leading 
operator in the camp. Shipments of ore 
and concentrate in 1929 were about 8,300 
tons, and the metal content was about 
3,500,000 oz. of silver and 9,000,000 Ib. of 
lead. Shipments in 1930 are expected to 
reach 10,500 tons, according to C. R. 
Settlemier, a Yukon mining man, who is 
now in New York. In 1928 shipments 
were 6,500 tons. 

At present most of the district’s produc- 
tion comes from the original properties on 
Keno Hill, 40 miles from Mayo, where 
the high-grade Silver Queen mine is also 
situated. A 125-ton mill is in operation, 
and the concentrate produced forms about 
three-quarters of the total shipments. On 
Galena Hill the company has three prom- 
ising -properties under development. A 
250-ton concentrator will probably be built 
to treat ore from these properties. Power 
for development work is furnished to 
Galena Hill from the Diesel plant at Keno 
Hill as well as from individual Diesels at 
the several mines. The company is now 
considering construction of a central 
Diesel plant at Mayo, which would sup- 
ply all the mines, the present power units 
being retained for emergency use. The 
general offices are being moved to Mayo 
from Keno Hill. 


Zinc Price Has Not Affected 
Program at Errington Mine 


Notwithstanding the unfavorable zinc 
situation, Treadwell Yukon will continue 
with its original program of development 
at the Errington mine, at Chelmsford, in 
the Sudbury district, Ontario,.according to 
P. R. Bradley, consulting engineer of the 
company. No decision on the question of 
the eventual scale of operations at this 
zinc-lead-copper mine will be made until 
the conclusion of the program of explora- 
tion at depth. No. 2 shaft is expected to 
be completed to 1,500 ft. by the middle of 
June, when diamond drilling results at that 
depth will be checked by lateral work. At 
present, about 300 tons is being handled 
daily in the concentrator, but the indicated 
tonnages are so large as to insure a much 
bigger plant eventually. No zinc concen- 
trate is being shipped from the mine at 
present, as it is being held pending resump- 
tion of navigation on. the St. Lawrence 
River. Lead and copper concentrates are 
being shipped, however. 


West Kootenay Granted Permit 
to Build on Pend Oreille 


West Kootenay Power & Light, power 
subsidiary of Consolidated Mining & 
Smelting, has been granted its application 
to construct a power plant on the Pend 
Oreille River, by the British Columbia 
Water Board. The new plant, which will 
cost $18,000,000, will develop not less than 
180,000 hp. and will furnish the new unit 
of the electrolytic zinc plant at Trail and 
the proposed fertilizer plant of Consolidated 
with power, as well as the various mining 
districts in the southeastern section of the 
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Province. Reeves-McDonald Mines, lead- 
zinc property in the Metaline Falls area, 
has been denied its application for a 9,000- 
hp. plant, but provision has been made for 
delivery of power to the company from the 
West Kootenay plant at the prevailing 
rates. 


Golden Horseshoe Tailing Plant 
Uses Merrill-Crowe Process 


The new Golden Horseshoe tailing re- 
treatment plant at Kalgoorlie, Western 
Australia, which was put into operation 
recently, involves sluicing of the tailing 
by means of a hydraulic nozzle; agitation 
with cyanide solution; separation of the 
slime from the gold-bearing material by 
means of Oliver filters; and precipitation 
of the gold from the solution by the 
Merrill-Crowe process. The use of Oliver 
filters, of which there are four, each with 
a capacity of 10,000 tons monthly, is new 
to the Kalgoorlie field. Average value of 
the tailing is estimated at 7s. 10d. a ton, 
and the recovery by this method is ex- 
pected to be 50 per cent, or 3s.11ld. Costs 
are estimated at 2s. 6d. 


Stine to Address New Yorkers 


Dr. Charles M. A. Stine, director of 
the chemical department of the du Pont 
company, of Wilmington, Del., will talk 
before the New York section of the 
A.I.M.E., on Thursday evening, March 
20, at the Building Trades Employers As- 
sociation, 2 Park Ave. The subject will 
be “Research: Present Tendencies, Costs, 
and Results That May Be Expected.” 


Timmins Drops Owen Lake 


N. A. Timmins, Ontario mine operator, 
has relinquished his option on control of 
Owen Lake Mining & Development, own- 
ing properties near Houston, B. C. F. H. 
Taylor, president of Owen Lake, states 
that the company will continue develop- 
ment of its showings, which carry silver, 
fead, copper, and gold. 





Mine 6,000 Tons Daily at 
Frood Property by 1931 


Mining of the Frood nickel-copper de- 
posit in the Sudbury district, Ontario, will 
be at the rate of 6,000 tons of ore daily by 
Jan. 1, 1931, if the plans of International 
Nickel are fulfilled, according to R. C. 
Stanley, president of the company. At 
present about 2,000 tons daily is being 
extracted from the lower, high-grade sec- 
tion of the deposit. By midsummer, when 
the new concentrator and smelter at Cop- 
per Cliff will be put in operation, this 
figure will be 4,500 tons daily. The con- 
centrator will have a capacity of 8,000 
tons daily and the smelter will have a ca- 
pacity of 5,000 tons of ore and concentrate 
daily. 

Total ore reserves in all the International 
Nickel properties are put at 202,620,000 
tons, of which 134,673,000 tons is in the 
Frood deposit. Of the Frood ore, 43,562,- 
000 tons is below 1,400 ft. and is considered 
high grade, with the average put at 2.39 
per cent nickel and 3.62 per cent copper. 
About 10,000,000 tons of this high-grade 
ore was added to the reserves in 1929, 
although no particular effort was made to 
block out more ore. Recent work at 2,800 
ft. shows greater widths and evidence of 
extensions along the strike, both north 
and south. Reserves at the company’s other 
properties are estimated as 5,503,000 tons 
at the Creighton mine; 19,062,000 at Le- 
vack; 3,193,000 at Garson; 22,490,000, at 
Murray; 13,712,000 at Stobie; 3,028,000 at 
Crean Hill; and 959,000 at other mines. 


Hecla Adds to Union Mill 


Hecla Mining is adding another ball mill 
to the plant at the Union mine, in the 
Grand Forks division of British Columbia, 
as the ore has been found far harder than 
was expected and the mill could not treat 
more than 65 tons daily, though its rated 
capacity is 125 tons. The company is 
shipping silver-gold concentrate to the 
Trail smelter. As an ample reserve of 
ore has been developed, and the mill has 
been unable to handle more than 60 to 65 
tons, the company has laid off about twenty 
men until the new ball mill is erected 
and in operation. 
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The Kafuba pump station, under construction at Roan Antelope, Northern Rhodesia 
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Concentrator foundations, looking east, at Roan Antelope, in Northern Rhodesia 


Sulphide Orebody Center of Interest at Fresnillo 
as Oxide Unit Nears End 


Decline in Silver Price Causes Suspension of Development on 
Original Low-Grade Deposit—Plans for Increasing Ton- 
nage of Complex Lead-Zinc Ores—Output Normal 


HE FALL of the price of silver to 

40c. an ounce has helped to hasten the 
decline in importance of the oxide opera- 
tions at Fresnillo Mines, Fresnillo, Zaca- 
tecas, Mexico, in which the Mexican Cor- 
poration holds a 50 per cent interest. 
Originally put into production in 1921 as a 
low-grade silver property, operating en- 
tirely on oxide ores, Fresnillo is now 
centering its hopes on the complex lead- 
zinc-silver sulphide orebodies discovered at 
depth. In spite of the low silver price, 
production is being maintained on a basis 
of 2,300 metric tone of oxide ore and 650 
metric tons of sulphide ore daily, according 
to a telegram from the company dated 
Feb. 25. This is about the rate at which 
operations have been held for the last six 
months. All development work on the 
oxide orebody has been suspended, how- 
ever, and construction under way is being 
delayed until the price of silver improves. 
Development of the sulphide orebodies will 
be continued at the rate of 4,000 ft. 
monthly. 

Ore reserves in the oxide orebody at 
Fresnillo were estimated on June 30, 1929, 
at 2,073,400 metric tons, averaging 6.1 oz. 
of silver and 0.13 dwt. of gold per ton. 
This is sufficient only for two and a half 
years of operation at the current milling 
rate. Complete cessation of development 
work indicates that unless the silver mar- 
ket improves, the management is prepared 
to cease oxide operations when the present 
reserves are exhausted. As a matter of 
fact, very little development had been under 
way on the oxide orebody since 1925, be- 
cause the low grade of the ore and the 
steady decline in the price of silver since 
operations started in 1921 made profits 
from this unit very. small. Mexican Cor- 
poration declared its first dividend in 1929, 
anc the earnings that warranted the initi- 
ation of payments came largely from the 
sulphide unit. 

The original cyanide plant, built in 1920, 
handled 2,500 metric tons daily. Capacity 
was stepped up to almost 3,500 metric 
tons daily in 1925, silver production reach- 
ing 5,500,000 oz. annually. The property 
was at the time the lowest grade silver 
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mine in the world, but this distinction has 
since been assumed by Dos Estrellas, in the 
El Oro district. Costs have been gradually 
reduced until in 1929 the average cost per 
ton of oxide ore milled was only $2.30, 
including taxes. Mining cost $1.05 per ton, 
and milling cost $1 per ton. Glory holes 
are used for mining most of the ore, the 
average hole being about 300 ft. below the 
rim at present. Even with these low 
costs, however, the oxide unit is barely 
breaking even on its 6-oz. ore, from which 
recovery is 75 per cent, at the present 
silver price. ; 

Progress in the development of the selec- 
tive flotation process made exploitation of 
the complex lead-zinc-silver sulphide veins 
at Fresnillo feasible in 1926. A 400-ton 
plant was put into operation that year, 
when reserves were estimated at 129,000 
tons of ore. Development at depth since 
then has opened up large additional ore- 
shoots, and on June 30, 1929, the sulphide 
reserves were estimated at 807,000 tons of 
proved and probable ore, containing an 
average of 9.7 per cent lead, 9.1 per cent 
zinc, 0.5 per cent copper, 0.6 dwt. in gold, 
and 11.1 oz. of silver to the ton. These 
additions to the reserves have justified a 
gradual increase in the concentrating capac- 
ity to about 700 metric tons daily. The 
tonnage handled in the oxide unit has been 
gradually decreased from its peak of 3,500 
tons as sulphide production has increased. 
A twelve-cell Minerals Separation flotation 
machine that is being added to the lead 
section of the sulphide plant will increase 
capacity an additional 10 per cent. 

Within the last year a new sulphide vein, 
known as the Plomtosa, has been discovered 
that will result in further large additions 
to the reserves. It has been proved ver- 
tically from the 105-m. level to the 270-m. 
level. The strike was originally made on 
the 165-m. level, where it has been proved 
for a total length of 1,100 ft. averaging 
7.6 per cent lead, 10 per cent zinc, 0.3 
per cent copper, 8.8 oz. of silver, and 0.6 
dwt. of gold to the ton. The width of the 
oreshoot is only 1.6 ft. On lower levels, 
however, it has been found slightly wider. 
To the west a considerable increase in 








copper content has been indicated by dia- 
mond drilling. Work is now being under- 
taken to prove the orebody at 340 m. 

Sinking of the Saraos shaft and two 
winzes at the east and west ends of the 
Cueva Santa vein to 550 m. will precede a 
campaign of exploration of the east and 
main oreshocts in that vein at greater 
depths. The Saraos shaft is now below 
the 510-m. level, at which depth a station 
is being cut. Work on the east winze has 
been started and a hoist has been installed. 
The main shaft has been deepened to 425 m., 
full size, and steel sets have been placed. 

Development of both the main and east 
oreshoots indicates greater length at depth. 
Neither oreshoot has been opened up for 
its full length on the 425-m. level, but the 
east oreshoot is already proved for 996 ft., 
compared with only 224 ft. at 270 m. Work 
on the main oreshoot is less advanced, but 
it has been opened up for 541 ft., com- 
pared with 2,145 ft. at 340 m. and 1,993 ft. 
at 270 m. Width ranges between 3 and 
4.5 ft. on all these levels. 

Production from Fresnillo for the year 
ended June 30, 1929, was 3,717,313 oz. of 
silver and 3,897 oz. of gold from the oxide 
operations. In the preceding year the out- 
put was 3,962,516 oz. of silver and 4,990 oz. 
of gold. Concentrate production amounted 
to 32,796 tons of 57 per cent lead and 
55 oz. of silver to the ton and 32,996 tons 
of 50 per cent zinc in the 1929 fiscal year. 
Corresponding figures for 1928 were 26,813 
tons averaging 54 per cent lead and 69 oz. 
of silver and 19,873 tons of 50 per cent zinc. 


Buchans Preparing to Double 
Concentrator Capacity 


Doubling of the concentrator capacity at 
the Buchans property, near Red Indian 
Lake, Newfoundland, will be undertaken 
this spring, according to Sir George A. 
Sutton, of Anglo-Newfoundland Develop- 
ment, which has a partnership interest in 
the property with American Smelting & 
Refining. At present Buchans is handling 
from 500 to 600 tons of ore daily by selec- 
tive flotation. During the year ended Nov. 
30, 1929, a total of 166,536 tons of ore was 
handled; and 73,508 tons of concentrate 
was produced. About two thirds of this 
was zinc concentrate. 

Development work indicated the exist- 
ence of an additional 1,845,000 tons of ore 
during the year, bringing the total re- 
serves on Nov. 30 up to 7,159,464 tons, 
averaging 16.27 per cent zinc, 7.28 per cent 
lead, 1.13 per cent copper, 3.64 oz. of sil- 
ver, and 0.04 oz. of gold to the ton. The 
average profit per ton of ore milled during 
the first year of operation was $6.59 a ton. 
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British Metal Reported to Be 
Supporting Tin Stabilization 


London, March 1.—The British Metal 
Corporation, Ltd. and a big London 
bank are understood to be co-operating 
to acquire large stocks of tin. Entrance 
of these two interests, with large finan- 
cial resources, into the tin market is 
taken as a good omen. They are power- 
ful enough to be able to hold the metal 
almost indefinitely for a recovery in 
the price, which has now reached a low 
of £167 a ton. News that the Dutch pro- 
ducers are restricting is also cheering 
to British producers. Billiton, which 
had previously been doubtful, has agreed 
to keep its output at a level not to exceed 
the average production for the last three 
years. Producers feel that with this 
co-operation in the general program of 
restriction any further falls or manipula- 
tion of the tin price will be prevented. 


pers Reported opposition in Pan- 
ama and the United States to the opera- 
tions of the British Panama Corpora- 
tion, which holds immense mining con- 
cessions in Panama, is unknown here 
and is not believed by most prominent 
mining men. Negotiations in New York 
by D. E. Alves, chairman of the board 
of directors, and Hugh Marriott are 
reported here as making slow progress 
in the attempt to obtain American finan- 
cial co-operation for the development of 
the numerous non-ferrous metal deposits 
that have been opened up in the conces- 
sion. Financiers in the United States 
are said to want a larger interest in the 
company than Mr. Alves is willing to 
concede. In other quarters the progress 
is reported as satisfactory. 


rs SN Traders in copper metal, 
who consider the market controlled en- 
tirely by the American producers at 
present, have been cheered by the pre- 
diction made at the annual meeting of 
the British South Africa Company by 
Sir Henry Birchenough, president of the 
company, to the effect that within a 
measurable period England will be able 
to obtain its entire supply of copper 
from within the empire. He was re- 
ferring, of course, to the Northern Rho- 
desian deposits in which his company 
has a large interest. 


_ . . . At the annual meeting of 
San Francisco Mines of Mexico, the Earl 
of Denbigh, chairman of this important 
Mexican lead-zinc enterprise, stated that 
mill capacity at the property, near Par- 
ral, Chihuahua, will be increased from 
300,000 to 500,000 tons of ore annually. 
The additional capacity will be used 
either for sulphide or oxide ores as con- 
ditions may dictate. Development work 
in the mine has been favorable, par- 
ticularly.on the Brown vein at the No. 7 
level. Ore reserves were not increased 
very greatly during 1929, because of the 
lack of power, but the management is 
satisfied that the San Francisco mine, 
laterally and vertically, continues to give 
every encouragement to assume a long 
and prosperous future. The company has 
arranged to acquire the outstanding 50 
per cent interest in the Clarines mine for 
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£53,000. A cable tramway will be built 
to connect the property with the San 
Francisco concentrator, and shipments 
of ore will be made to that plant. No 
mention was made at the meeting of the 
proposed electrolytic zinc plant that the 
company intends building either in 
Mexico or the United States. 


ns. . The Soviet government is 
reported to have seized the properties of 
Lena Goldfields and presumably intends 
to terminate the concession which that 
British company has held. Directors of 
the company have protested and asked 
for arbitration of the dispute. Although 
the government is expected to grant this 
request, little hope is entertained that a 
mutually satisfactory agreement will be 
reached. 


. . . . A convention of European 
zinc producers will be held in Paris early 
this month to consider a new agreement 
to supplant the Brussels cartel that failed 
last year. American producers are ex- 
pected to send representatives to Paris 
by April, and an effort will be made 
to obtain their co-operation. Among the 
divergent points that are now said to 
separate the American and the European 
interests is the question of the length 
of the agreement. The American pro- 
ducers suggest a year as the limit, 
whereas European companies would pre- 
fer three years and a selling agreement 
as well. Furthermore, the Europeans 
would like a reduction of 15 per cent 
from 1929 output to check the falling 
prices. 


Lake View & Star Strikes 
High Grade at 300 Level 


Kalgoorlie, Western Australia, March 1. 
—Lake View & Star has made a rich 
strike of ore on the 300 level of its 
property. A trial crushing has shown 
17 oz. of gold to the ton. The company 
has started work on the installation of 
the first experimental unit of a flotation 
plant, with a capacity of 150 tons of 
ore daily. Should the tests prove suc- 
cessful, additions will be made to the 
plant until a final capacity of 1,300 tons 
daily is reached. At present the old 
cyanide plant is treating about 350 tons 
of ore daily, of which about 100 tons is 
coming from leasers. 


.. . . Development work in the 
property of North Kalgurli, Ltd., has 
been favorable since January. Assays 
averaging 16 dwt. in gold per ton have 
been obtained. An option has been 
given on the Butterfly property to an 
English firm, and negotiations for the 
sale are said to be progressing satis- 
factorily. 


Se are The Adelaide company that 
had taken an option of the Enterprise 
Gold property has decided not to pur- 
chase it and the deal has been called 
off. About $39,000 was spent in de- 
velopment work and a promising ore- 
body, 33 ft. wide, was opened up on 
the 504 level, but evidently the pros- 


pective purchasers did not feel justified 


in sinking further funds into the develop- 
ment of the mine. 


. . =. An alluvial find is reported 
from the district near Kolyanobbing that 


is said to sample 40 oz. in gold to the 
ton. 


German Metal Markets Uneasy 
as Dullness Continues 


Berlin, Feb. 28.—With little business to 
be done, metal traders evidently have 
more time to listen to gossip, and rumors 
concerning all the important non-ferrous 
metals are going the rounds. The gen- 
eral depression in industry is expected 
to continue, pending the discussion of 
the Young reparations settlement plan 
in the Reichstag. No improvement has 
been shown in the amount of construc- 
tion work under way, even though 
money is markedly easier. Consumption 
of the metals is about the same for Feb- 
ruary as for January. 


- + + . German exports of partly 
manufactured copper in 1929 amounted 
to 90,863 tons, valued at more than 
17,000,000 marks, compared with 78,647 
tons, valued at 137,000,000 marks, in 


1928. The decline in price of standard 


copper on the London metal exchange 
has had the effect of halting German 
offers for London electrolytic, which is 
quoted almost £15 higher. 


5 ie Negotiations for renewal of 
the zinc cartel are being conducted un- 
der unusually trying conditions. The 
increase in production of electrolytic zinc 
in the United States and Poland has 
made the amount of this higher grade 
material on the German market larger 
than usual. Any new zinc cartel must 
take the trend toward electrolytic pro- 
duction into consideration in restricting 
output. Curtailment is being voluntarily 


undertaken by several European zinc 
producers. 


ora a Intervention by members of 
the producers’ pool in the lead market 
is reported, so as to support the price 
of the metal in spite of pressure on the 
market by German speculators. 


- . . » An agreement is said to be in 
the making between European alumi- 
num sheet manufacturers to prevent the 
heavy competition of the Aluminum 
Company of America in the Indian 
market. A sensation has been created 
here by the discussion in the U. S. Sen- 
ate which resulted in the reduction of 
the duties on aluminum imports into 
the United States. Some commentators 
feel that the cut is the result of a desire 
by the Aluminum Company of America 
to import larger quantities from its en- 
larged Canadian plants, which have 
cheaper power than in the United States, 
in spite of the generally accepted view 
that the decrease was voted to irritate 


the Mellon interests, which control the 
company. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.5 


G 
T 
N 
G 
W 
h 
ti 
a 
T 
te 
h 
£ 
ti 


-_— — == op of 2 eee Gh ot ht ot © 





Geophysics Aided in Finding 
Tasmanian Nickel-Copper 


Melbourne, March 1.— The Imperial 
Geophysical Survey, which has been at 
work in Australia for two years, has 
helped to locate three copper-nickel len- 
ticular deposits along a contact of norite 
and slate, 5 miles north of Zeehan, 
Tasmania. Recently a shipment of 600 


tons of ore was sent abroad by Copper: 


Nickel, Ltd., the company that owns 
these properties. Heavy water has re- 
tarded development of the field. 


. . Construction of the new 500- 
ton Electrolytic Zinc concentrator at 
Rosebery, Tasmania, is nearing comple- 
tion and operation of the plant will be 
started in June. The 150-ton experi- 
mental plant at Zeehan, in which the 
flow sheet of the new unit was deter- 
mined, is being dismantled. Ore from 
the Rosebery mines averages 22 per cent 
zinc, 6 per cent lead, 7.4 oz. of silver, 
and 1.8 dwt. of gold to the ton. The 
concentrate will be shipped to the Ris- 
don plant of the company for treatment. 


. . Profit from operations of 
Broken Hill South, in the Broken Hill 
district, New South Wales, amounted to 
£154,000 from the treatment of 165,000 
tons of ore in the six months ended 
Dec. 31, 1929. This compares with a 
profit of £358,000 from the treatment of 
318,000 tons of ore for the entire year 
ended June 30, 1929, and indicates that, 
despite the treatment of a larger daily 
tonnage, the low metal prices are cutting 
into profits. About one-third of the 
total was derived from the sale of zinc 
concentrate. When the contract with 
the Board of Trade, which provides for 
aid from the organization when the price 
of zinc falls below £30 a ton, expires, 
zinc cannot be profitably produced at 
Broken Hill with the price of the metal 
under £20 a ton. In 1929, the Board of 
Trade lost £1,133,000, making the total 
loss since its inception £5,800,000. 


: On Feb. 1, statistics released 
by the Malayan government indicate, a 
total of 1,269 tin-mining companies were 
operating in the peninsula, of which 705 
companies are rated as minor producers, 
employing less than 50 coolies each. 
Dredging companies in operation num- 
bered 63, with 103 dredges working, of 
which several had a capacity of 200,000 
cu.yd. or more monthly. Of the other 
producers, 52 were using hydraulic sluic- 
ing; 411 use gravel pumps; 200 are open 
cast; 12 are lode operations; and 6, un- 
derground alluvial mines. 


. A London company has been 
formed with a capital of £250,000 to de- 
velop the Tanami gold field, in Central 
Australia. 


. Three diamond drills are be- 
ing shipped to the Lawn Hills conces- 
sion of Mining Trust, in Queensland, 
and will be put in operation within a 
short time. This lead-zinc field, 100 
miles from Burketown, has been known 
for 30 years, and has occasionally been 
operated by “gougers” who mined the 
high-grade ore. Leslie Urquhart, chair- 
man of Mining Trust, has stated that 
operations, to be successful, must be on 
a large scale, and an intensive geological 
survey is already under way. The field 
is about 200 miles north of the Mount 
Isa mine, controlled by the same inter- 
ests. 


Maturoo Copper Corporation 
has taken an option on the alluvial area 
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of tantalite at Mount Finnis, North 
Australia. An extent of 60 acres has 
already been proved, in which about 790 
tons of tantalite is estimated to be con- 
tained. 


A.S. & R. Options Pingos Copper 
Property in Coquimbo 


Santiago, March 1.—American Smelting 
& Refining, which recently dropped its 
option to the Tamaya copper mines, in 
Coquimbo, has taken an option on the 
Pingos copper property, in the same 
province. Development will be started 
immediately. 


. Compafiia Minera de Oruro, 
which is one of the most successful of 
the small Chilean-controlled Bolivian 
properties, has purchased the holdings 
of the Compafiia Porvenir de Huanuni 
for 14,667 shares of its stock, which has 
a par value of 20 Chilean pesos. The 
outstanding capital of Oruro is now 
9,000,000 pesos. 


Final figures for production 
of Chilean nitrate in 1929 show a total 
output of 3,240,000 metric tons, which 
compares with an output of 3,277, 500 
metric tons in the fiscal year ended 
June 30. 


The custom concentrators 
that the Caja de Credito Minero is build- 
ing for treatment of copper ore from 
small Chilean mines will be completed in 
September and will start operations im- 
mediately. There are three of these 
plants, each with a capacity of 100 tons 
daily. 

. A new tax of 8 per cent on 
dividends paid by the tin mines has been 
passed by the Bolivian government. It 
is effective on all dividends paid since 
Jan. 1, 1930. 


Patino Secures Control of 
Oploca Tin Properties 


La Paz, Bolivia, March 1.—Simon I. 
Patifio, of Patifio Mines & Enterprises, 
has secured control of the Compafiia 
Minera y Agricola Oploca de Bolivia, 
in which he has long had important 
interests. No changes in the scale of 
operation at this property have been 
announced. The company produced 
111,860 quintals of tin concentrate in 
1929, compared with 103,344 quintals in 
1928, and is probably the fourth largest 
producer in Bolivia. Its principal prop- 
erties are in the Chocaya district and 
include a 250-ton flotation plant at Santa 
Ana. Consolidation of several of the 
smaller Patifio properties is rumored. 


Production of tin concen- 
trate from the properties of Fabulosa 
Mines Consolidated, north of La Paz, 
has been practically doubled recently as 
the result of the discovery of a rich 
orebody in the company’s Carmen mine. 
English interests control this company. 
The most recent production figures 
available are for 1928, when 1,475 tons 
of tin concentrate was shipped. 


gh Aramayo Mines en Bolivie 
is continuing silver production at the 
normal rate, but its tin production has 
been considerably reduced. General con- 
ditions throughout Bolivia are poor be- 
cause of the low tin prices. 


A McGraw-Hill Publication 


Davis Sees Rhodesian Output of 
625,000 Tons of Copper in 1939 


London, March 1.—Sir Edmund Davis, 
chairman or member of the board of 
directors of numerous Rhodesian mining 
and finance companies, has predicted 
that by 1939 the copper output of the 
new mines now under development in 
Northern Rhodesia will reach a total of 
625,000 short tons annually, as compared 
with the present output of about 8,000 
tons annually. This prognostication was 
made at the annual meeting of the Brit- 
ish South Africa Company, familiarly 
known as Chartered, which holds exclu- 
sive mining rights in Northern Rhodesia. 
Sir Edmund based his estimate on on 
output of 150,000 tons from Bwana 
M’Kubwa’s N’Kana mine; 150,000 tons 
from Roan Antelope; 225,000 tons from 
the Rhodesian Selection Trust proper- 
ties, of which Mufulira, Chambishi, and 
Baluba are at present the most impor- 
tant; and 100,000 tons from N’Changa 
Copper. 


. Sir H. Birchenough, presi- 
dent of British South Africa, declared 
that millions of pounds sterling would be 
required for railroad improvements in 
Northern Rhodesia, to permit the exist- 
ing lines to cope with the increased 
traffic that will result from the copper 
operations. The company operates the 
Rhodesian Railways, which. connect the 
mines with the east coast. 


. Attention is now being paid 
to the possibilities of the area two miles 
southwest of the section in which Rho- 
desian Congo Border Concession has 
proved 40,000,000 tons of ore, averaging 
9.5 per cent copper. Holes No. NE 
and NE 15 indicate that another mine 
is in the making in this area. 


The progress report of 
Rhodesian Selection Trust states that 
22 grants, delimited during the period 
of the company’s holding of the N’Kana 
Concession, have been confirmed and 
registered. The concession has now 
been turned over to Bwana M’Kubwa 
Copper, but Rhodesian Selection Trust 
will retain a 25 per cent interest in any 
discoveries made. The report states 
that the company has a 64 per cent in- 
terest in the Mufulira Copper Mines, 
Ltd., which is taking over the Mufulira 
mine. Bwana M’Kubwa and British 
South Africa hold the remainder of the 
shares. Mufulira is now drilling to de- 
— the location of its main hoisting 
shaft. 


. Roan Antelope is under- 
stood to have decided to Provide for the 
erection of a third unit of 5,000-ton 
capacity at its property. The first 5,000- 
ton unit is now under construction. The 
new Roan hoist, which has a capacity of 
5,000 tons in fourteen hours’ hoisting 
time, was manufactured by Metropolitan 
Vickers. A second such hoist is now 
under construction. The two 7,000-kw. 
turbo-generators that will comprise the 
second unit of the Roan power plant 
have been made by British Thompson 
Houston. Other equipment that will be 
used in the property includes Sterling 
boilers, Forrester-type Southwestern 
flotation machines, Marcy ball mills, 
Symons cone crushers, and Dorr 
classifiers. 


. Despite the low price of 
zine, Rhodesia Broken Hill is said to be 
making a profit as a result of stepping 
electrolytic zinc plant operations up to 
capacity of 50 tons daily. 
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MARKET AND FINANCIAL NEWS 


American Smelting Income 
for 1929 Shows Gain 


Net income of the American Smelting 
& Refining Company amounted to $21,- 
831,583 in 1929. This total, which is 
after deduction of all’ charges, taxes, 
bond interest, depreciation, and deple- 
tion, compares with $18,586,203 in 1928 
and $15,477,769 in 1927, the annual re- 
port shows. 

Earnings per share of present com- 
mon stock, after split-up and after de- 
duction of preferred dividends, were at 
the rate of $10.02 last year. Per-share 
earnings on the basis of the present 
common stock were $8.24 in 1928 and 
$6.55 in 1927. 

Surplus income amounted to $11,011,- 
823 in 1929, compared with $9,596,383 
in the previous year. 

Total current and miscellaneous as- 
sets of $94,465,065 at the close of 1929 
were more than four times the current 
and miscellaneous liabilities of $23,- 
376,888. 

Cash on hand at the close of 1929 
amounted to $25,502,523. Total assets 
increased $8,046,891 during the year. 

The report shows the following com- 
parison of income for 1929 and 1928: 


1929 1928 


Total net earnings $32,659,728.10 $29,037,465.51 
Other imeome yok cos 1,803, 143.60 2,064,297 . 67 





Totalincome.... $34,462,871.70 $31,101,763.18 
ee ee $4,408,055.44 $4,316,287.27 
eee ‘ gomned 8,223,233.04  8,199,272.06 

Net income.... . $21,831,583. 22 $18,586,203. 85 
Dividends........ 10,819,760 .00 8,989,820 .00 


Surplusincome.. $11,011,823.22 $9,596,383.85 


During the year the Carson litigation, 
involving a patent for reverberatory 
smelting, was settled for $1,059,584. Of 
this amount $1,054,584 was apportioned 
to past infringement and was charged 
to the reserve for extraordinary obso- 
lescence and contingencies. The com- 
pany discontinued the use of the patent 
several years ago, however. 

Edgar L. Newhouse, who resigned re- 
cently as chairman of the board of direc- 
tors after an association with the com- 
pany for 40 years, will continue his con- 
nections as a member of the board. 


# 
Phelps Dodge Net for 1929 


The Phelps Dodge Corporation and 
subsidiaries in their preliminary report 
for 1929 show net profit based on copper 
actually sold of $9,600,000, after depre- 
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ciation, taxes and other charges, but 
before depletion, equivalent to approxi- 
mately $4.80 a share on 2,000,000 shares 
of $25 par stock, against $10,077,451, or 
$5.04 a share, reported in the preceding 
fiscal year. The balance sheet as of 
Dec. 31 shows current assets of $37,- 
902,000 and current liabilities of $5,660,- 
000, against assets of $36,830,000 and 
liabilities of $6,829,000 at the end of the 
previous fiscal year. 

e 


Park Utah Net for 1929 Less 
Than Dividend Payments 


Park Utah Consolidated, operating 
properties in the Park City district, 
Utah, failed to earn its dividend pay- 
ments by a considerable margin, the 
company’s annual report reveals. Net 
income for 1929, after depreciation but 
before depletion, amounted to $467,722, 
compared with dividend payments of 
$1,256,100 on the 2,093,500 shares of 
stock outstanding. A drop in produc- 
tion of ore from 335,078 tons in 1928 to 
300,931 tons in 1929 was chiefly re- 
sponsible for the decrease in earnings. 
The large amount of development and 
equipment undertaken during the year 
was also a factor. Production of the 
several metals was 48,708,381 Ib. of zinc, 
40,784,284 Ib. of lead, 1,229,051 Ib. of 
copper, 2,759,678 oz. of silver, and 25,- 
387 oz. of gold. 


Dome Mines, Ltd. 


Dome Mines, Ltd., milled 452,900 
tons in 1929, against 548,000 for 1928. 
This yielded bullion worth $3,432,542, 
the average yield per ton being $7.579. 
In 1928 the average yield was $7.143. 
Production was maintained normally 
until the destruction of the mill by fire 
on Oct. 28. Net income was $1,793,429, 
only $145,793 less than in 1928, despite 
the fact that the mine produced for only 
ten months. The company’s surplus 
was increased about $800,000 to $3,172,- 
172. Total current assets are $7,180,867. 


bd 
Bunker Hill & Sullivan 


The Bunker Hill & Sullivan reports 
for last year net profits of $2,329,046 
after depreciation and federal taxes, 
equivalent after preferred dividend re- 
quirements to $6.92 a share on 327,000 
shares of $10 par common stock, 
against $2,255,749, or $6.71 a share, on 
common in the preceding fiscal year. 


International Nickel Net Up 
$10,000,000 in 1929 


Net income of International Nickel 
in 1929 was $26,424,949, and net profit, 
after depreciation and depletion, was 
$22,235,997, which compares’ with 
$12,399,217 in 1928. After deducting 
$2,040,501 for preferred dividends and 
$12,375,704 for common dividends, the 
balance carried to surplus was $7,819,- 
792, bringing the earned surplus up to 
$24,958,970. Earnings for 1929, after 
allowing for preferred dividends, were 
equivalent to $1.47 per share on 
13,758,208 shares of common stock now 
outstanding, as compared with $1.05 per 
share on the 11,258,208 shares of com- 
mon stock outstanding at the end of 
1928. Net current assets of $32,231,- 
839 are $1,768,365 in excess of current 
assets at the end of 1928. 

Sales of nickel in all forms, including 
alloys, amounted to 125,577,789 Ib., and 
of copper, including copper sulphate, to 
81,833,776 lb. The nickel sales repre- 
sent a gain of 27 per cent over 1928, 
and the copper sales a gain of 54 per 
cent. This includes production from 
the Mond properties acquired at the 
beginning of 1929. The volume of busi- 
ness was the largest in the history of 
the company, despite the negligible con- 
sumption for military purposes. World 
consumption of nickel in 1929 is esti- 
mated at 136,000,000 Ib. When the 
present program of expansion at the 
company’s plants is completed, provi- 
sion for a total output fo 180,000,000 Ib. 
annually will have been made. Activity 
in other lines of industry will largely 
determine the business secured by the 
company in 1930, R. C. Stanley, presi- 
dent, states in the annual report. 


* 
Silver King Profit Gains 


Net profit, after taxes and deprecia- 
tion, at Silver King Coalition, operating 
a property in the Park City district, 
Utah, was $1,789,608 in 1929, as com- 
pared with $1,489,707 in 1928, equivalent 
to a gain of 20 per cent. There was an 
increase in production of all metals. 
Lead produced amounted to 44,362,857 
Ib.; zinc, 16,032,194 Ib.; copper, 1,- 
847,645 Ib.; silver, 2,993,193 oz.; and 
gold, 3,499 oz. Dividends paid were 
$1,464.560, as compared with $1,342,514 
in 1928. Gross income from production 
was $4,088,419, compared with $3,- 
398,011. 
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Howe Sound Earnings Up 


Net profit from the operations of the 
Howe Sound Company, operating the 
Britannia copper mine, in British Co- 
lumbia, and the Potosi lead-zinc mine, 
in Mexico, amounted to $3,662,476 in 
1929, after depreciation and taxes, com- 
pared with $2,649,068 in 1928, an in- 
crease of 40 per cent. Output of all 
metals except copper. was slightly 
lower, but the higher metal prices more 
than offset this decrease. Total income 
was $16,842,721, compared with $15,- 
770,872 in 1928. After dividends of 
$2,480,190 had been deducted, $1,182,- 
286 was added to surplus, bringing that 
total up to $14,269,339. Statistics of 
production follow: 


1928 1929 
Comet WE lees tae 42,201,548 43,032,641 
eer ee errr ere ee 77,399,285 75,276,511 
(ee eae ee 59,378,637 53,455,920 
OM, GR iccwasaecas 15,366 14,252 
SVG, Wi ck ciavcuis 3,338,527 2,973,016 
a 


Ahumada Loss Less in 1929 


Operations of Ahumada Lead at Los 
Lamentos, Chihuahua, Mexico, resulted 
in a loss, after depreciation but before 
depletion, of $28,067 in 1929, which 
compares with a similar loss of $150,- 
464 in 1928. The improved showing 
resulted from slightly higher lead prices 
and better situation at the mine. Prod- 
uction increased slightly from 12,354,- 
809 Ib. in 1928 to 12,574,104 Ib. in 1929. 
An offer of 45,000 shares at par of $1 
has been made to officers of the com- 
pany, in recognition of their services. 


Financial Notes 


Arcadian Consolidated had cash on 
hand of $38,610 at the end of 1929, ac- 
cording to the annual report, compared 
with $30,018 at the end of 1928. During 
the year $37,892 was spent in develop- 
ment work, financed through two assess- 
ments. 


Metal and Mining Shares, New York 
holding company, made a net, after all 
charges, of $523,603 in 1929. Earned 
surplus, after dividend payments, was 
$214,210. 

Kirkland Lake Gold Mining had net 
working capital of $136,639 at the end 
of 1929, a decrease of $89,553 from the 
record for the previous year. Produc- 
tion from the mill in the Kirkland Lake 
district of Ontario during the year was 
$353,625, an average of $6.60 a ton for 
the 53,595 tons treated. 


Wright-Hargreaves Mines made a 
net profit of $471,935 in 1929, of which 
$415,841 was profit from mining opera- 
tions at Kirkland Lake, Ont. Produc- 
tion amounted to $1,741,873 from the 
treatment of 188,238 tons of ore. Costs 
were $7.044 per ton of ore milled, com- 
pared with a recovery of $9.25 per ton. 


Profits from operations in 1928 were 
$478,517. 


Fair Call for Copper—Lower Prices 
Named for Lead, Zinc, and Tin 


New York, March 5, 1930—Demand for copper has been in fair volume in the 


last two weeks, reflecting increased activity by fabricators. 


Producers main- 


tained the price at the 18c. level, with no indications of any change in their 


policy of holding the market at this figure. 


The other non-ferrous metals met 


with a setback so far as trading was concerned, owing to weakness in the price 
structure. The price of silver broke sharply on unfavorable developments in the 


Indian market. 


Zinc sold down to 5c. again; lead was reduced to 6c., New 


York, and tin made a new low for the movement. 


Copper Demand Improves 


With consumptive requirements of 
copper showing general improvement, 
buying of the metal has held at a fair 
level throughout the period. In some 
quarters it was felt that the present 
rate of buying is equal to the prevail- 
ing rate of production. There was no 
doubt in trade circles as to what the 
February statistics would show. An in- 
crease in stocks has been fully dis- 
counted. The March statistics, how- 
ever, are expected to shed much light 
on the general situation. In the mean- 
time producers are holding firm at 18c., 
delivered Connecticut, and 18}c. in the 
Middle West. Export business for the 
month of February was good, the sales 
for the month amounting to 33,000 
long tons. 


Lead Prices Decline 


Lead was reduced 15 points by the 
American Smelting & Refining Com- 
pany on Feb. 27, and 10 points on 
March 3, establishing the New York 
market at 6c. per pound. A similar 
reduction took place in St. Louis, the 
price in that territory settling at 5.85c. 
The unsettlement in prices restricted 
business. The market was weak at the 
close. Hedging operations in London 
were largely responsible for the weak- 
ness in the situation. Demand for 
lead abroad has been disappointing. On 
the other hand, production by foreign 
smelters has actually been increasing. 
World production of lead in January 
was 155,275 tons, which compares with 
160,225 tons in December. Reduction 
in output in the United States in Jan- 
uary amounted to 6,652 tons, whereas 
the decline for the world was 4,948 tons. 


Zinc Closes Lower 


Further weakness developed in zinc, 
prompt business passing at 5c. per 
pound, East St. Louis, which compares 
with 5.15c. a fortnight ago. The situa- 
tion has changed but little recently, 
notwithstanding a firmer market for 
concentrate. Offerings of zinc were 
liberal at all times, with some sellers 
apparently anxious for business cover- 
ing the first half of the year. In more 
than one instance sellers virtually with- 
drew from the market, as zinc at pre- 
vailing prices was regarded as too low. 
January production of zinc, according 
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to the American Bureau of Metal 
Statistics, covering all countries except 
Belgium and Poland, totaled 104,887 
tons, against 101,759 tons in December. 
The January statistics omitted produc- 
tion figures for Belgium and Poland, 
owing to the refusal of some producers 
in those countries to furnish neces- 
sary data. 


Further Weakness in Tin 


Straits tin sold as low as 364c. on 
March 5, a new low for the movement. 
On the same day, however, the New 
York market closed at 36%. The con- 
tinued weakness in tin is a reflection of 
the unfavorable statistical position of 
the metal. In spite of the apparent 
accord to cut production, stocks have 
been increasing steadily. The February 
statistics showed total shipments of 
13,512 tons, against 11,906 tons in Jan- 
uary, and 12,267 tons in February of 
last year. The visible supply at the 
close of February stood at 33,581 tons, 
against 29,032. tons a month previous, 
and 26,402 tons a year ago. 


Silver at New Low 


Silver established a new low on 
March 4, selling at 39%c. per ounce. 
The weakness was caused by the an- 
nouncement that the Indian government 
had levied an import tax on silver of 
4 annas per ounce, the equivalent of 
about 9c., and a rumor that China was 
also considering taking similar steps. 


Other Metals 


ALUMINUM — Per Ib., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus, 24.30c.; 98-99 per cent, 23.90c. 
London, 98 per cent, quoted at £95 per 
long ton, less 2 per cent for domestic 
consumption. 

AntTIMoNY—Per Ib., duty paid: Chi- 
nese brands, spot, 8gc.; futures 5$c., in 
bond. Cookson’s “C” grade, spot 13%c. 
Chinese needle, lump, 8c. Standard 
powdered needle, 200 mesh, 10c. 

Ir1p1uM—Per 0z., $175@$180 for 98 
@99 per cent sponge and powder. Lon- 
don, £36@£38. 

Nicket—Per Ib., ingot, 35c.; shot 
36c.; electrolytic, 35c. (99.90 per cent), 
for single lots of spot metal. London, 
per long ton, £170@£175. 

PaLLapIuM—Per 02z., $32@$33; Lon- 
don, £6@£6 10s. 
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Daily Prices of Metals 














Feb, |ElectrolyticCopper| Straits Tin _ Seale B52 a Zine 
Mar. Refinery New York New York St. Louis St. Louis 
20 17.775 39.00 6.25 6.10 5. 
21 17.775 38.75 6.25 6.10 3.49 
22 Holiday Nees ples eas eas 
24 17.775 38.375 6.25 6.10 345 
25 17.775 38.00@38.125 6.25 6.10 x45 
26 17.775 38.25 6.25 6.10 D5 
Av’ge 17.775 38.448 6.250 6.100 5.150 
27 17.775 38.00 6.10 5.95 5.10 
28 17.775 a9 6.10 5°95 5.10 
I 17.775 37.50 6.10 5.95 5.10 
3 17.775 37.50 6.00 5.85 5.00@5.05 
4 7.775 37.125 6.00 5.85 5.00@5.075 
5 17.775 36.625 6.00 5.85 5.00@5.075 
Av’ge| 17.775 37.417 | 6.050 «=| = 5900 5.067 


Average prices for calendar week ended February 22, 1930, are: Copper, 
17.775c.; Straits tin, 38.838c.; New York lead, 6.250c.; St. Louis lead, 6.100c. ; 
zine, 5.150c.; and silver, 43.225c. 

Average prices for calendar week ended March 1, 1930, are: Copper, 
17.775c.; Straits tin, 37.990c.; New York lead, 6.175c.; St. Louis lead, 6.025c. ; 
zinc, 5.125c.; and silver, 42.000c. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported by producers and agencies. They are reduced to the 
basis of cash, New York or St. Louis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zinc delivered in the East is 1c. above the St. Louis price 
for Prime Western. 

Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 





Silver, Gold, and Sterling Exchange 





| Sterling Silver Feb Sterling r ‘Silver 
Feb. | Exchange |———————_-———_ Gold Mer.) Exchange |——_____—_—_ Gold 
“Checks’”’ |New York] London | London “| “Checks” | New York London London 
20 $4.85| 42% 1942 | 84slId | 27 | $4.85;%| 423 1944 | 84s113d 


21 4.8532] 433 20 84sllid| 28 | 4.855%) 40% 19% 84s113d 


22 |Holiday| ... 1934§ |........] I | 4.853%] 403 19 ares cet 
24 4.853) 43 193 84sl13d| 3 | 4.8535] 393 1838 | 84s11$d 
25 4.852 | 423 193% | 84sI1d 4} 42853 | 393 183 84s1 13d 
26 4.853 | 423 193 84s113d| 5 | 4.854 | 403 1878 | 84s113d 





Average for the ended Feb. 26: Silver, 42.900c.; Sterling Exchange, 
$4.85.713. 


Average for the week ended March 5: Silver, 40.625c.; Sterling Exchange, 
$4.85.542. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 
silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command one-half cent premium. 





























London 
Copper ae Ti E ‘ 
oe. Standard eae ; ee _— _ 
Spot 3M Spot 3M Spot 3M Spot 3M 
20 69% 682 834 1742 1773 2034 20 » 182 194 
21 i 682 833 1733 1764 215% 21 1843 193 
24 693 | 683 833 | 172 175 21% | 21 19 193 


25 692 68? 833 1703 1733 203% | 20 183 19% 

26 693 687 833 1713 173% 2075 | 20 1835 1838 

27 693 683 833 1713 173% 193 193 1835 183 

28 | «69 68% 833 168 1703 207%; | 20 183 1838 
3 684 683 833 167% 1703 19$ 19% 183 193 

4 67% 6733 833 1663 169 19% 197 3 

5 673 6775 833 1622 1653 9X | 9% | 18% 1838 


Prices for lead and zine are the official prices for the morning session of the 
London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 
All are in pounds sterling per long ton (2,240 Ib.). 
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PLATINUM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
$57. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 

QuicKsILver—Per 76-lb. flask, $120 
@$121. Market quiet and prices on 
round lots nominal. London steady, 
with offers at £23@£23 5s. 

TANTALUM — Per gram: Bar and 
heavy sheet, chemically pure, 12.8c.; 
tantalum powder, 8.2c. 

VANADIUM—88@92 per cent grade, 
$4.75@$5 per lb. of V contained. 


Lead and Zinc Concentrate 
Joplin, Mo., March 1, 1930 


Blende Per Ton 

RONEN 4 oh 6 cot ag esos am cos een $40.25 

Premium and Prime Western, 60% 37.00 

Flotation concentrate, 60%........ 6.00 

Average settling price, all.......... 37.89 
Galena 

NOM Thats ctor xn sae Oe bh comes ats $81.50 

INNS SOG TOO. 5 oo anisole oneuics te 72.00 

Average settling price, all.......... 75.99 

Platteville, Wis., March 1, 1930 
Zine Blende Per Ton 
SNe GGUS: civweatckaewa sueaeaee ee $39.50 
Lead Concentrate 
og EE ee ee ee ee ee $77.50 


Financial Notes 


Disputada Mining, operating a copper 
property in the Las Condes district, 
Chile, made a net profit of 3,723,627 
Chilean pesos in the year ended June 
30, 1929. Production of copper for that 
period was 5,094 metric tons, from 28,- 
109 metric tons of concentrate. During 
the year the company reduced its out- 
standing debts from 5,346,946 pesos to 
3,270,259 pesos. 


St. Mary’s Mineral Land, holding 
company for Michigan copper mines, 
reports net receipts of $800,076 and 
disbursements of $856,685, of which 
$796,800 represented dividends paid, 
during 1929. On Dec. 31, 1929, the 
cash balance stood at $487,031. The 
company’s principal holding is half of 
the issued stock of Champion Copper. 


Waite-Ackerman-Montgomery Mines, 
operating a copper-zinc mine at Rouyn, 
Que., made a profit of $565,020 in 1929. 
Shipments of ore amounted to 46,768 
tons of an average grade of 8.1 per 
cent copper and 4.9 per cent zinc. 


Sunshine Mining, operating a silver- 
lead property in the Coeur d’Alene dis- 
trict, Idaho, reports a gross income of 
$882,984 in 1929, and a net profit of 
$367,937. Production amounted to 
62,392 tons of ore, containing 27.8 oz. 
of silver a ton, as well as 1.3 per cent 
lead and 0.024 per cent copper. On 
Jan. 1 the company had a cash surplus 
of $134,176. Dividends paid during the 
year totaled $327,540, or 22c. a share. 
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METAL STATISTICS 
























































e * . . = 
Monthly Average Prices of Metals Antimony, Quicksilver, and Platinum 
Sil An (a) Quicksilver (b) eee 
ver timony (a) icksilver —Refined— —— 
New York— —New York— New York—————__ 
-—New York— —Londor Spot Sterling Excha: 1929 1930 1929 1930 1929 1930 1929 1930 
1929 1930 1929 930 1929 1930 Jan..... 9.558 8.606 119.481 121.192 70.000 61.923 60.000 51.923 
SUERTE 5.6 <:4's 0 57.019 45.000 26.257 20.896 484.577 $486.447 | Feb.. 9.548} 8.830 119.818 120.500 70.000 = — 60.000 51.909 
February....... 56.210 43.193 25.904 20.008 = 787 485,784 March.. . _) ae Seem oS sc 70.000 O08... 
Mareh..... cies SESE. odee<e s y ES Ree 6 a daca’ April.... 9.462 122.000 70.000 =e deta 
BOP 6 « Kcncate WEIGENE. ceedscs De Te) Rew eons 484. 808 Peake May.... 8.957 ; Sa tae. 68.615 58.615 
MOD sis vcccwdas See Save Bo OS ww icin ek June.... 8.845 . 120.500 . 68.000 58.000 
CeO. i ouccees ° EEE wigan ai i > ae GRGcSee wcccess July.... 8.543 . 121.654 . 68.000 58.000 
SUS. 10 cc eeece ° a eee 6 SUE Seestecede GEG becek ss Aug... 6.776 Po ee ee 68.000 58. 000 
August....... oe ee ey dais 5 EP OT SS 484.368 ....... Sept.... 8 709 . 124.542 . 66.000 56.000 
September...... BEE eacies a BELO \cieeeee SOG SEOe ov bask CS ee . 14-2. 65.000 55.000 
Octolset........ wee aeuscees SRS téaude MG ROO sioe wince Nov... G3... . ase. 65.000 55.000 
Novemer...... Ge: eadines SS wsle'e ean A) eee RIOR cs.) Se oo. EO. ness 63. 240 53.240 
Decembe? ..... Gate i wekes Bee Bee Shi Be o% SOU ee -<vaicece _— _—_—_ -_-__— —_ 
¥ +. ons —_—— gpm 1s ———-— Years 6906 .: 2.0 SO. ksi 67.655 57.655 
ON cscavets “RR WPes. ovesins ee Lous oa Pee Yh Seeears 
e (a) Antimony quotations in cents per pound, for cullen adele ) Quick- 
New. York quotations, cents per ounce troy, 999 fine. London, pence per cllver i in dollars per flask of 76 Ib. (c) Platinum in dollars ee Price of 
ounce, sterling silver, 925 fine. crude based on pure platinum content. 
Copper : ; : 
—New York— < London Spot-———— Pig Iron’ and Aluminum 
ectrolytic tandard trolytic Bessemer—. ——Basico—. No.2 Foundry — Aluminum ~ 
, Bay! hy J Ryd Peck a fig 19291930 1929 1930 ©1929 1930 1929 1930 
anuary.......- .6 : 5 . 46 .6 
fared... Wie Wis wm nae Boe emi ES Oe ee SS Ee Se 
March pan abee ES. pee es A ons5 a nc Cea ee wcas March.... 18.19 oe Sia 17.69 .. . 24.300 See 
DAs os cote PE rian OE cc ocass eae ks ots April...... 18.50 a. caer. a sags 
cars ca aes > re TAL. | ~-wlne'aiess Sees ctines Mae... ;. WBt. *.0cus na ‘a5. te ——_ 
JONG... sisees eee. Koad S92 aves es 6 oe June...... 19.00 18.50 18.50 24.300 
DURES Scsdwe ny 3a CSGwe . waéhc'e 1 ere 84.043 = . wa oe Tillie cs 19.00 18.50 18.50 24. 300 
August... Seema.) se 0'%"%s aCe Séaeee Dita isesess ae 19.00 18.50 18.50 26 ee 
September WAs Ee” sis ccke 73.2660 cece OR FEF  cceves Sept..... 19.00 a6... som “1 
October........ CRLeee ¢ heseds Te” acewen FS Oct. ia | ee OU ae 18.50 24.300 cise 
November... ... S2:78o | kwkaee CE See ‘eteces sare uiare ie. 19.00 ee a. | 18.50 24. 300 
December...... RPTEe. «5 ticaws OC: FOF acessis CIO. wince wae Sen “ne |. 1s36-...: 24. 300 Pen 
ae --- 18.107... 75.416 ...... 84.921 ....-. Year.... 18.71 . eee 18. 21 $00... 
New ork quotations cents per pound. London, pounds sterling per long ton Tron in dollars per ieee ton. Aluminum in cents per aaa 99 per cent grade. 
Lead 1f.0.b. Mahoning and Shenango valley furnaces; freight to Pittsburgh, 


$1.76. 
—New York—. —St. Louis— —————— London ——————_, 
1929 1930 1929 1930 1929 1929 1930 1930 = 
Spot 3Mos. Spot 3 Mos. - 
January.... 6.650 6.250 6.498 6.100 22.111 22.344 21.545 21.571 












































February... 6.853 6.236 6.739 6.086 23.128 23.156 21.188 21.097 ’ 
oe 6ae Cm Cm 3.128 2. Monthly Crude Copper Output in Short Tons 
Bi, técn te ROE ack 6~ 24.783 24.408 
pig cc EA co Be Be we 
sees 6 cceee 6 1929 OB ning 1930 
: : : a paeks ; $e2 estes 3. s a. as . Total Sept. Oct. Nov. Dec. Jan. 
ee: + Soe ott aes ns 33° H +4 ots e  eeeeee Alaska shipments. ..... 21,947 3,282 «1,203.» 2,079-=«-2,275—S—«'1,219 
bateber . sete . hy: eh danle agate Calumet & Arizona. . 65,246 4,926 5,206 4,981 5,132 4,591 
October.... 6.973 ..... ae. n6ca Se SEC kbeten Sadusa M 19118 I 729 1660 1338 1377 1168 
November Gee. kees Se p Ee er ee Minnie Rees ee ee we 29/569 3350 2882 2609 2'807 
— 6.20 ...-. OE ..... 21.472 21.404 ...... -.---- Nevada Cons. 20.0.2 133.140(@ 30. 095 . oe “ag (27,543. : $35 
OMINION(G)....+6 , ’ 
Year.. 3 ree C.Gee sce: See - Te 8 ik Gace Pheee Dalats....... Wi 026 9,126 8'534 7'849 8,200 7,188 
New York and St. Louis quotations, cents per pound. London, pounds sterling | United Verde Extens.. 29,669 2570 3,019 2388 2371 2,223 
per long ton. Utah Copper.......... ~~ GI xc oud whcea eel “elias 
Tin Tennessee Copper..... 7,8 70 660 678 710 705 713 
1929" i930 1929990 er" 
. Andes Copper.......++ 83,718 6,538 6,537 5,627 ee 
Straits Spot MiMi cs. sence 88,155 7,656 7,523 6,768 — 6,766 ...... 
SOMMED os so ccc entaeesbendons 49. 13¢ 38.851 222.727 175.460 | Boleo, Mexico......... TR USG GAUGE © derava”: cacecs OA TEE cekenc 
FORWORED 0.000 ctecttsesened és 49.347 38. 676 223. 138 173.750 | Bwana M’ Kubwa...... 6,988 541 665 459 598 612 
March...... étnedenvuneesuees Arr po eee ee CRs 5 cts wba ales 150,247 10,877 10,873 8,746 J ae 
Wns. tn aasetdeaadsaaweeee Oe ldacden Tee waked Furukawa, Japan...... 17,767 1,513 1,439 EAs Ee actus 
OM 2: Gesaacn aeveeweuseciecs Game”. tsdece See = reainss Granby Cons., Canada. 30,424 2,718 2,666 2,525 2,345 1,985 
PO i ccéane o0eceeweeese Sue Gee «-~ Seeune aa taetce TRE TUNG sic Ka cies OR dS GIGI \eaietiae ensidwiee tac cual: ls cones 
ON a sche ota ae wise vEceethes cae duke SCs waza «it I woe as Cans (c) 7,200 557 590 519 Wee a cawee 
PUNE ain d 0g euvee eds eeeee MEE = “<<aees wee lS eke Ce ae ree ee 7,600 815 790 773 Ge pacacs 
DOD i is46 dudes concwcees Si aee. keke eee Sumitomo, Japan...... 20,180 1,352 1,785 GPE ei cain peewee’ 
October........ eoccccccecs 42.290 cece oe rere Union Miniere, Africa.. (c)150,000 14,106 13,995 ...... 0 0... wa teks 
NOVO 6c cc decsccetéeeeese SiGe... cacens fee. weaves (a) Includes Arizona Commercial. (b) Moctezuma is included. (c) Estimated. 
December....... ecccees eeccee eee es vetue Neate: eines (d) Three months. 
BONN Goss s-ccecucisesimbtere ad a MOOuGe © Skew en ‘ é . 
New York quotations, cents per pound. London, pounds sterling per long ton. Monthly Production of Primary Copper from 
ae U. S. Mines and Daily Rate (Short Tons) 
—— 1928-————. ——_—- 1929 -—-_.. 1930 
St. Louis— ——————— London —— Monthl Daily Monthly Daily Monthly _ Daily 
1929 1930 28 su = ‘ne Fredastion Rate Production Rate Production Rate 
a - | January...... 68,469 2,209 86,324 2,785 67,602 2,181 
6.350 5.229 26.196 26.233 19.634 20.241 Sees Ratek 67433 2,352 84,735 Se Sactaan tO amage 
6.350 5.180 26.247 26.347 19.209 19.778 | March... ... 70,327 2'269 93,698 BS as tag pha 
6.463 ..... 27.050 27.294 ......  ....-. MAME desatas 69,721 2324 94,902 BGO case th. unter 
6,0. 053% Se oa a,b, 10 ent Wi dink toc 73,729 2,378 93,392 3,013 Be et kee aire 
6.618 ..... 26.727 26.619 ...... «...-. June Ll 73,224 2441 82,354 2.745 Waduaec. ait 
6.686 ..... 26.216 25.984 ...... 6.0, PR ka aioiees 73,426 2,369 79,229 DOS ndetint hts eae 
6.766 ..... 25.332 25.418 «0... ese August....... 76,952 2,482 78,885 2.545 gees 22 Gabies 
©; ee sans eG, A WOE sc dues e nin sate September.... 78,341 2,611 79,402 2,647 an 
6.799 ..... 24.208 24.688 ......  s.-0s, October... ... 86,480 2,790 —- 82,575 2,664 va é 
° ee pitas 3 at = oe gnas, (eae eee November 85,382 2,846 7 5,934 2, 33 4 . oe 
Ce... SRO MME sia cl ne eee een os acne sheen 
PRIEST a oe Ln ne RO as 2 i eae eee Wott: <3: COROSE S253 LeRRaee ene. State i> eevee 
6.512... PE, DIR rn eye Monthigaveraga 75,754 1... SS es een hae 
St. Louis quotations, eents per pound. London pounds sterling per long ton. A ofdailyrate ..... RAE ees EM. S Cees) Ccepens 
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Calumet & Heela... . 
Cerro de Pasco 
Con. Coppermines. . . 


Miami Copper. 


Old Dominion....... 


Sherritt-Gordon. 

United Verde Ex..... N. ¥.C 
Waiteane Mont... 
——— N.Y 





ree 


‘ock 
Dickens Consol.. 
Eagle-Picher, pfd.... 





Natl. en pid. A a 
Natl. Lead, pfd. B. we 
N. J. Zine, new. 


Barry-Hollinger 
Central Manitoba... . 
Cresson Co: coe tena 


Mining Stocks—Two Weeks Ending March 1, 1930 


High Low Last 


Exch. 








. New York 


:*. New York 
Arizona Commercial.. 


Boston 

. New York 
New York 
New York 


N. Y. Curb 


Boston 
. Boston 


........ New York 
Greene Cananea..... 


New York 


New York 
N. Y. Curb 


. Y. Curl 
New York 
. Boston 

New York 
New York 
New York 
Boston 

. New York 





LEAD, ZINC, SILVER 





a York 
ew York 


td. New York 14 
. N. Y. Curb 


e 
Cincinnati 
Cincinnati 


Salt Lake 
N. Y. Curb 
N. Y. Curb 








434 Ja. 31, Mr. I, 


De. 13, De. 31 Q0. 
42% Mr. a. 


Mr. 
35 March, 4 20 


weet ewww ene w meee eee 
ee 


ee ee ewww eee eeeeeee 


ecb 


7 
a! De. 12, Ja. 1 QI 50 


13 De. 19 
da Fe. 1, 1918 K 
54 Jan. 1930Q 


Pon — aa 20, Je. 30 


ee ee 
Cee eeeeeeeereseeeses 
Cee eee errr eres eeeee 


1338 iz Mr. i Ys 20 a 75 


ee 


eee ee 


De. 31, Ja. 27 Q*0.025 


Fe. 28, Mr. 10Q 0.40 
9.75 5.50 5.75 Fe. 11, Fe. 25, 
80 Fe. 20, Fe. 25,M 0:50 


eee wee eee reset erseres 


83 
23.00 22.00 22.75 Mr. 1, Mr. 15,Q 0.30 








Stock Exch. High Low Last Last Div. 























McIntyre Porcupine.. New York 178 = 16 16% Fe. 1, Mr. 1 0.25 
NINERS ivan an 6 siciax Col. Springs +*24 f*14 ..... April, 1927 8 0.01 
Rand Mines......... New Yor 36 5 Fe. 21, Fe. 28,A.s. 1.52 

MR Sant ios Gadel Toronto «>. ie | ER... SA i 

I, on cate wasn Toronto <a BE. SER ee 
eck-Hughes........ Toronto 6.35 5.65 6.20 Ja. ™ Fe. 1Q : 15 
TEE, 6400060 Los ~— *75 *55 *75 Dec., 1926 02 

Unity Gold.......... WN. Y. Carb: =... vie. 1 ED 1a Soke veh Kieh's'9 Silesia tw « 
Vipond Consol....... Toronto 1.07 ¥*86 1.02 Apel, 1927 0.03 

Wright-Hargreaves... Toronto 2.00 1.63 1.90 16, No. 1 0.023 

GOLD AND SILVER 

Carnegie Metals...... N.Y.Curb 7 7} es 5d so data ar hala shat wre’s 
Castle-Trethewey..... Toronto Cie FO. SF he cet vir mateekess. 
Toronto 435 *35 #35 Mr. 15,1928 0.04 

. Toronto 3.35 2.85 2.95 De. 4, De. 19 0.123 
[penne oa age OE SA cake co eee. 

ae 14 14 14 Ja. 21, Fe. 1,QX 0.50 

N. Y. Curb if it De De. 3i, Ja. 20Q 0.073 

N. Y.Curb 1 1 1 Il, Ja. 4 Q0.06 

. N. Y.Curb 7 hea ig 0.05 

. N. Y¥.Curb Se. 1 0.073 

. N.Y. Curb a TO ia. WR RS 

Yukon Gold...... .-. N.Y. Curb *56} *50 262 June, 1918 0.02 

IRON AND STEEL 

Bethlehem Steel...... New York 103 97 18,My.1 , 5,Q 1.50 
Beth. Steel, pfd, 7%.... New York 127 eS I20 Ne? 22, Ap. 1Q 1.75 
Cleveland-Clifis, pid.. Cleveland 96 2.10, De.20 Q 1:00 
Colo. Fuel & Iron..... New York Bi sot ae ee » Fe. 25Q 0.50 
Great Northern Iron.. New York 15 2.00 
Inland Steel.......... ew Yor _ 14, Mr. 1 Q1.00 
Republic I. &S8....... New York a1 74 35 Fe. 11, Mr. 1 1.00 
Republic I. & 8. pfd... New York 1143 4113 113% Mr. 12, » iP. 1 1.75 
Sloss-She: 8. &1I.. New York ais as r. 11, Mr. 20Q 1.50 
Sloss-Sheff. S.&I1., pfd. New York 128, 60 70 De. 20° Ja.2Q 1.75 

3 are ew York ot ote 184% Fe. 27, Mr. 29 Q1.75 

U.S. Steel, pfd....... New York 142 141g 1423 Fe. 1, Fe. 27, Q1.75 

MISCELLANEOUS 

Sieinn Co: of Am, oY Cam S90 «BIO SU ac vicicceeiccaviecise 
Alum. Co. of Amer., pf. N. Y.Curb 1063 1053 1063 Ma. 15, Ap. 1,Q 1.50 
American Metal...... New York 48 45 473 Fe. 19, Mr. 1, Q0.75 
Amer. Metal, pfd., 6% New York 116 =6.112%) «1124 Fe. 19, Mr. 1, Q1.50 
Amer. Sm. & Ref..... New York 75 70 75% Ja. 17, Fe. 1 1.00 
Amer. Sm. & Ref., pfd. New York 1374 134% 1364 Ja 31, Mr.1 1.75 
Ang. Ch. Nitrate..... N. Y. Curb 19 19 aera a ae 
Asbestos Corp........ Montreal 2 23 23 Jan., 1926 1.50 
! Asbestos Corp., pfd... Montreal 9 9 9 eT oe 1.75 
Consol. M. &S....... Montreal _ 240 2303 2303 De. 31, Ja. 15 X 6.25 
Federated Metals..... N. Y.Curb 232 HI 234 De.20,De. 30 QX0.50 
Freeport Texas....... New York 43 3 43 Oc. 15, No. 1 1.00 
Int. Nickel Can....... New York 403 364 404 No. 30, De. 31Q 0.25 
Int. Nickel, pfd....... New York 118 «#6116 «6§16° De. 28,. Fel 1.75 
Mayflower Assoc..... N. Y. Curb 65 60 64 Mr. 3, Mr. 15Q 0.50 
Newmont........... N.Y.Curb 122 NG 120 De. 27,Ja.15Q 1.00 
Patino M. &E....... New York 30 22 28} De. 7, De. 24 4s. 
. America G. & P... N.Y. 2 | p cde wie Basx b3 igre cans 
Texas Gulf Sulphur... New York 63 60 Mr.3Mr.15Q 1.00 

U.S.Sm. R. & M..... New York 333 3 $3 De. 31, Ja. 5 0.873 

U.S. Sm. R. & M.,pfd New York 52 52% De. 3, Ja. 5 0.873 
Vanadium Corp...... New York 724 654 70} Fe. 1, Fe. 15, 00.75 

Toronto Standard Stock Exchange, puseeie, courtesy the Arthur E. Moysey Co.; 

Salt Lake Stock Exchange, courtesy J. A. Hogle & Co. and Logan & Bryan, New 


York; Standard Stock ramen 4 Spokane, courtesy Pohlman ae Company 

*Cents per share. tBid—asked range. Q, Quarterly. A. Annuall A, Semi-an- 
nually. M, Monthly. BM, nn W, Four weeks. eh Irregular I 
Initial. R, Respumption. x, Extra. The first date iven is that of the aiie 
== books; the second that of the the of the dividend. A.s., American 
shares. 





LONDON QUOTATIONS—ONE WEEK ENDING FEBRUARY 18, 1930 


High Low Last Date Amount 





Alaska Mexican ($5).......... 12/6 12/6 12/6 

Alaska Treadwell ($25).. 42/6 40/6 40/6 Nov., 1926 4d. 
Aramayo Mines (25 frs.).. seis 0 o%e 37/3 35/— 36/3 Nov., 1929 5c 
Burma Corpn. (10 rupees)....., 





15/— 14/9 ey A a ae 1930 7 annas* 


Bwana M’ Kubwa (5s). . 23/9 = 22/— 


Camp Bird (2s)........ 1/14 —/9d 1/14 April, 1928 163 p.c. 
El Oro (58).......--++- 2/4 2/18 2/3 Nov., 1929 208 p.c. 
Frontino & Bolivia (£1)....... 7/7 «7/74 ~=-7/74 Jan., 1929 34 pc. 
Mexican Corpn. (£1)......... 9/6 8/75 4 6 Oct., 1929 16 p.c. 
Mexico Mines ot El Oro (£1).. 3/9 2/6 3/14 Dec. -» 1926 32 p.c.* 
Miowné Ti C20). 6 oc saan 26/— 25/73 26 i 
Sec in CS 8s one tah 
oville Dredging (4s)........ ov., p.c. 
Rhodesian Congo Border (£1). 301/3 286/3 300/ 


St. John del Rey (£1)......-.. 19/— 18/6 18/9 Dec. 1929 2p. 
Gan Francisco Mine (i@a..... 5 tll 22/14 24/3 Jan., 1930 223 p.c. 


Santa Gertrudis (£1)......... 7/9 11/— Jan., 1930 | p.c. 
Selukwe (2s. 6d.)........se00. yy 4/— 4/6 April, 1917 p.c. 
S. Amer. cm CE ck decease gat 2/— 2/3 Nov., 1917 73° + Cc. 

Tanganyika (£1).....-.-..+-. 49/44 37/6 38/9 July, 1929 73 p.c. 


Union Miniere i Haut- 
Katanga (Brussels)......... 8,562 8,500 8,500 April, 1929 300 fr. (t) 


*Free of British income tax. Swiss francs and plus 15 p.c. bonus. {Belgian 
francs and free of taxation. 
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